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1.0 CHAPTER ONE
INTRODUCTION

The original 1978 City of Cordova (City) Coastal Management Plan (CMP) was one of the first coastal
management programs initiated in Alaska. At the time of approval and adoption, the CMP addressed the
issues and needs of the community, and was one of Alaska's more comprehensive coastal management
Plans that had been adopted. Since its latest approved revision in 1986, Cordova has increased in area
with the 1994 annexation of lands along Orca Inlet and the Eyak Lake watershed. The Eyak Lake Area
Meriting Special Attention (AMSA) is now entirely within the municipal boundaries of Cordova and
inside the coastal zone boundary. The other portions of annexed lands, however, were not incorporated
into CMP. These lands are now subject to the revised CMP.

Cordova continues to use its coastal management plan to address activities that directly affect the
community and its coastal resources. Cordova began a process to update its plan in the late 1990s and
completed a draft update (not adopted) in 2000. The information on resources, uses, and activities from
the 2000 update are contained in this amendment. For example, issues related to recreation and tourism
and natural resource conditions and issues became available for incorporation into the 2000 update and
have been carried forward for this plan revision.

1.1 PLAN ORGANIZATION

This revised Cordova CMP meets the requirements for a coastal management plan organization per the
Alaska Coastal Management Program (ACMP) and contains the following chapters:
Volume I

1.0 Introduction and Plan Organization

2.0 Cordova Coastal District Boundary

3.0 Issues of Local Concern, Goals, and Objectives

4.0 Resource Inventory and Analysis

5.0 Enforceable Policies

6.0 Eyak Lake Area Meriting Special Attention (AMSA) Boundary and Enforceable Policies

7.0 Implementation

Appendix A Cordova CMP Enforceable Policies

Appendix B CMP Enforceable Policies Cross Reference Table

Appendix C Eyak Lake AMSA Enforceable Policies

Appendix D Definitions

Appendix E List of Abbreviations and Acronyms

Appendix F References

Appendix G Eyak Lake AMSA Resource Inventory & Analysis and Issues of Concern, Goals

and Objectives
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Volume 11
Boundary Map
Resource Inventory Maps
AMSA Maps
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2.0 CHAPTER TWO
CORDOVA COASTAL DISTRICT BOUNDARY

Cordova’s coastal district boundary includes all lands and waters within the municipal boundary. The
boundary coincides with the pre-1984 city limits and includes the Eyak Lake AMSA. It includes the
entire Eyak Lake watershed.

The coastal district is bounded by southern Prince William Sound to the north and east, and the
northeastern Gulf of Alaska on the west and south. Principal river systems within the coastal area include
portions of the drainage basins of the Bering River, Martin River, Copper River, Eyak River, and Rude
River on the mainland.
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3.0 CHAPTER THREE
RESOURCE INVENTORY AND ANALYSIS

3.1 INTRODUCTION

A variety of coastal habitats, and fish and wildlife species dependent on those habitats, are supported
within the Cordova Coastal District (District). An overview of key coastal resources, their distribution
within the district, and timing of important life history events are described in this chapter.

3.2 LOCATION AND SETTING

The City of Cordova is located along the southcentral coastline of Alaska approximately 160 miles
southeast of Anchorage, 45 miles south of Valdez, and 25 miles west of the Copper River Delta. Cordova
is located along the south side of Orca Inlet where it is relatively protected from direct ocean energy by
Hawkins Island to the north, Hinchinbrook Island to the west, and offshore barrier islands on the south
side of the Heney Range peninsula.

Mountain ranges to the east, west, and north of Cordova rise from 3,000 to 6,000 feet in elevation. The
major land formations in the region are characterized by rugged mountain ranges and a deeply incised
coastline formed by glacial activity. Massive valley and piedmont glaciers present throughout the region
are the primary source of water supplying river systems, which originate in the coastal area. The coastal
area is predominantly a western hemlock/Sitka spruce coastal forest, except for the extensive wetlands of
the Copper River Delta. Smaller stands of mountain hemlock and black cottonwood also occur in the
coastal area.

3.3 CLIMATE

The climate is described as maritime characterized by cool summers, mild winters, persistently strong
surface winds, and heavy year-round precipitation. This type of climate is typical of southeastern areas of
Alaska where the proximity of the ocean moderates climatic extremes, causing relatively low seasonal
and diurnal temperature variations. The proximity of maritime influence, in addition to the frequent low
pressure systems that develop or move out of the Gulf of Alaska, result in heavy precipitation throughout
the coastal district. Winds affecting the coastal area are primarily from the east; winds from the southwest
are prevalent in April and May, and from the east-southeast in June. On occasion, a “williwaw” (cold
wind from the interior mainland) flows over the coastal mountains, funneling down the glaciers.

Generally high levels of precipitation in the region are further exaggerated in the downtown center of the
community by the onshore presence of the Chugach Mountains to the east, and the steeply-rising slopes
of Mount Eyak and Mount Eccles. Cordova receives more than 160 inches of precipitation annually, and
fully half of this precipitation is received as heavy, wet snow. This condition has necessitated one of the
most stringent snow load design criteria (100 pounds per square foot) within Alaska.

There are climatic buffers provided by the surrounding mountain ranges that protect the community from
direct storm and wind impacts. Average annual wind speed at Cordova is less than 5 miles per hour with
easterly conditions being most prevalent, except in April and May when winds shift to east-southeast, and
the month of June when prevailing winds are from the southwest. An average of 262 days of the year are
cloudy, with the majority of the clear days occurring in the summer months. The average annual
temperature variation ranges from 33.6 degrees Fahrenheit (°F) to a maximum of 46.6°F. The last frost of
the spring usually occurs in May, and the first frost of the fall generally occurs in mid-September,
providing a growing season of approximately 145 days with days above 40°F.
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3.4 SOCIOECONOMIC, HISTORIC, AND CULTURAL FEATURES
3.4.1 Population

Cordova has a permanent population of approximately 2,500 residents (Cordova 2005 Draft
Comprehensive Plan). However, the fishing industry is very seasonal and results in a summer-time influx
of fishermen, cannery laborers, and support industry workers. This transient population inflates the local
population to approximately 5,000. In addition, state and federal resource agencies such as the U.S.
Forest Service (USFS) and the Alaska Department of Fish and Game (ADF&G), and local research
institutes such as the Prince William Sound Science Center and the Copper River Delta Institute bring in
significant numbers of seasonal workers, researchers, and students.

According to the 2000 U.S. Census, Cordova’s population appears less ethnically diverse and somewhat
older than the State as a whole, as presented in Table 3-1.

Table 3-1 Sex and Ethnicity in 2000

City of Cordova Compared to State of Alaska
City Total Male Female White Black Al, E, or A* A or PI** Other
2,454 1,336 1,118 1,745 10 254 247 33
54.4% 45.6% 71.1% 0.4% 10.4% 10.1% 1.3%
State Total
626,932 324,282 | 302,650 434,225 | 21,988 97,012 28,618 45,102
51.5% 48.3% 69.3% 3.5% 15.5% 4.6% 7.2%
Notes:

*American Indian, Eskimo or Aleut
**Asian or Pacific Islander

% = percent

Source: Alaska Department of Labor

Overall, the state and Cordova population growth is slowing. The City projects population will likely
increase at a slow but modest 1 percent growth rate (Cordova 2005 Draft Comprehensive Plan).

3.4.2 Economy

City’s economy has historically been linked to the fishing industry. Its strategic location on Orca Inlet in
eastern Prince William Sound, west of the Copper River Delta, has made it the center of fishing and fish
processing operations for a 38,000 square mile area. Although mining no longer plays a role in the local
economy, the construction of the railroad between the Kennecott Copper Mine and Cordova heavily
influenced development in the community and provided for the expansion of the commercial fishing
industry (Cordova 2005 Draft Comprehensive Plan).

Commercial Fishing and Seafood Processing

The seafood harvesting industry provides about 24 percent of all employment in Cordova. Activities
surrounding the two major Prince William Sound fisheries, salmon drift gillnet and salmon purse seine,
are largely based in Cordova. In 1999, Cordova residents fished 417 commercial fishing permits while in
2000 the number of permits fished increased to 422 commercial fishing permits (see Table 3-2).
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Table 3-2 Catch and Gross Earnings by Fishery, 1999 and 2000

Cordova Residents®

Fishery Group Permits Fished Total Pounds Harvested Estimated Gross Earnings
1999 2000 1999 2000 1999 2000

Halibut 51 51 694,224 561,944 1,288,774 (X)
Herring Purse
Seine 1 1 1,124,751 1,798,342 193,457 169,044
Herring Gillnet 5 5 234,342 409,813 52,258 43,440
Herring Roe/
Pound /Spawn on
Kelp 14 6 12,307 0 12,307 0
Lingcod 0 3 0 xX) 0 (X)
Misc. Ground fish 11 19 1,826,047 670,127 414,505 263,226
Sablefish 9 10 147,151 204,864 257,202 479,744
Salmon Drift
Gillnet 258 256 9,901,012 12,859,821 14,793,684 9,846,481
Salmon Purse
Seine 60 59 42,282,885 42,797,205 6,179,574 7,006,907
Salmon Set net 8 12 xX) X) (X) X)

Notes: 'These figures are for all permits held by Cordova residents regardless of the district they fish in. They do not just
represent the Prince William Sound Fishery. For example, some Cordova residents have permits for Bristol Bay and
Southeast.

(X) Indicate no data available, or information confidential.

Cordova is dependent on revenues generated by fish processors, permit holders, boat owners, and
crewmembers. The City also directly receives municipal funding from Raw Fish Tax payments. Several
processors operate cold storage facilities, canneries, custom packing, and value added services —
employing over 300 people during the peak of the season. As for economic opportunities, there is likely
to be an increasing shift to sport fishing and the further development of custom seafood processors as the
visitor and commercial seafood industries grow.

Recreation and Tourism

Cordova’s tourism industry is a small but potentially important segment of the local economy. The
current Alaska resident and nonresident visitor traffic tends to center around outdoor activities such as
fishing, hunting, bird watching, hiking, and wildlife viewing. There is also a significant amount of
business-related travel. Cordova draws visitors through special events such as the Ice Worm Festival, the
Shore Bird Festival, and the Silver Salmon Derby.

Cordova has experienced a growth in the visitor industry with the establishment of fish charter operations,
sightseeing businesses, bed and breakfasts, and other visitor related industries. Public hearings have been
held on a number of occasions since 1998 to provide input into the development of the tourism plan, most
input was directed towards a desire that Cordova develop plans to manage growth of the visitor industry
and to provide for more tourism during the shoulder seasons of fall and winter. The on-going
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development within the harbor will continue to provide docking facilities for small cruise ships and
increase the safety and usability of the harbor.

Several air taxi operators currently provide flight-seeing trips that include wildlife viewing opportunities.
Visitors with a vehicle can see a variety of wildlife along the Copper River Highway and the network of
logging roads that are available. Wildlife viewing is also available by boat, where a variety of marine
animals such as seals, otters, and whales can be seen.

The Cordova Chamber of Commerce and Visitors Bureau have developed the Cordova Community
Tourism Plan, and are using this plan to develop attractions aimed at both residents and the visitors
(Cordova 2005 Draft Comprehensive Plan). The plan identifies the development of a year-round visitor
industry as an opportunity for economic growth within the community. The City Council adopted the
Cordova Community Tourism Plan on October 2, 2002. This plan is used by the Chamber of Commerce
and the City for the promotion of tourism within the community.

Timber

Although viable in the recent past, the timber industry has declined in Cordova. The Eyak Corporation
holds interest in valuable timber resources throughout the area and is ready to begin harvesting as soon as
the market turns and logging again becomes a profitable industry. The Eyak Corporation is also
interested in the development of value-added products such as log homes, furniture, and specialized
dimensional lumber. They have indicated that they are prepared to develop this type of industry as soon as
a market can be found and a profit margin realized (Cordova 2005 Draft Comprehensive Plan).

Mining

There is currently no large-scale mineral extraction activity in or near Cordova. However, the Chugach
Alaska Corporation holds mineral rights to the lands they own, as well as the lands owned by the Eyak
Corporation. While the corporation may not have current plans for mineral extraction, they have

indicated they intend to continue exploration activities on these lands. Exploration will be conducted with
the intent of locating resources that could be extracted if, and when, the market supports such activity.

Government

Government jobs, including local government, the community hospital, and Cordova School District,
account for a large segment of the Cordova economy. In 2000, local government was the largest public
sector employer in Cordova. Other important sectors in the Cordova economy include retail trade, service
sector businesses, transportation, utilities sector, and the construction industry.

Economic Trends

While salmon fishing forms the base of Cordova’s economic livelihood, halibut, herring, sablefish, and
ground fish are also an important part of Cordova’s waterfront industry. Crab, shrimp, and clams are not
a viable seafood industry at this time, but the non-use of these fisheries may cause populations to increase
to a point that these species will once again become a viable resource.

Although there has been a decline, the seafood industry is changing and developing into more of a year-
round industry. There is a trend toward production of new value-added fish products, which may
contribute to expansion of the processing season. A new trend is also emerging in the fish processing
industry aimed at fishermen who have their product processed locally, but are marketing these fish to
private markets such as seafood sales and restaurants.
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The visitor industry, which has historically been a small part of the local economy, has grown in
importance. The primary driver for the visitor industry has been small cruise ships, sport fishing, hunting,
and recreation. Access to Cordova is difficult for large cruise ships. This restriction means that the pace
of development oriented towards the cruise-ship visitor industry has been slow to develop. However, the
non-cruise visitor continues to be an attractive market.

3.4.3 Cultural, Archaeological, and Historic Resources

There is a long and diverse history of human use of the lands and waters of Prince William Sound and the
Gulf of Alaska. The area is rich in archaeological and historic resources. Prince William Sound, the
Copper River Delta, and the Kayak Island area were explored by the Russians, English, and Spanish,
starting in the late 1700's; The Russians were the most influential of the early explorers, establishing
settlements in Prince William Sound to harvest fur resources. The trading post at Nuchek, on
Hinchinbrook Island, was an important Russian settlement. Americans became active in the area in the
late 1800's, associated initially with gold and copper exploration, and later for commercial seafood
processing. By 1893, commercial fishing areas included the Copper River Delta and Prince William
Sound, and canneries were established at several locations near Cordova.

The original natives of the area were the Chugach Eskimos and the Eyak Indians. The Chugach Eskimo,
primarily located in the Prince William Sound area, were dependent on sea mammals and salmon for
food. The Eyak Indians resided in the Copper River Delta and Cordova areas and used salmon, bear, and
mountain goats. Both groups heavily used the coastal areas and the majority of the village sites were
located along the shoreline.

The discovery of oil and coal near Katalla brought people to the region, and the discovery of copper at
Kennecott resulted in Cordova as the chosen marine terminus for the Copper River and Northwestern
Railroad. Commercial fishing developed as the mainstay of the Cordova economy, expanding in cycles
through herring, razor clams, halibut, crab, shrimp, and groundfish.

Native Alaskan villages and camps located in the area because of the abundance of fish and game. A fish
processing plant was located on the shores of Orca Inlet. However, by 1900, the local Native population
and culture was reduced to one village — Cordova. The construction of a major airport near Cordova
during World War Il has also played a major part in the community’s development.

Cordova’s economic prosperity continues to be strongly influenced by its strategic location by the
productive fishing grounds of Prince William Sound and the Copper River Delta.

3.4.4 Land Use

Cordova’s physical setting, dependence on the coastal waters and shoreline, and decisions by individuals,
businesses, and governmental agencies, have directly influenced the pattern of land use existing in the
community today. Topography is a major limiting factor. Because of the steep and uneven topography,
most of the community has developed on the foothills of Mount Eyak to the north, and those of Mount
Eccles to the south. Qutside of these two areas, the density of development is greatly restricted by
physical constraints. As a result, the land use pattern has followed the major road systems like the Copper
River Highway and Orca Road, Point Whitshed Road to the southwest, and along both sides of Eyak Lake
to the east.
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Commercial

Many residents of Cordova make their living directly from the surrounding waters and almost everyone
else is dependent upon the waterfront area for some aspect of their occupation. In most Alaska coastal
communities, commercial uses developed adjacent to the waterfront. In Cordova, however, the waterfront
was originally occupied by railroad uses, and the business district was forced to locate uphill. The
commercial district is still primarily in its original location, on the bluff overlooking the harbor. Older
businesses in Cordova are located along First Street and new businesses are expanding along Whitshed
Road and the Copper River Highway. The South Fill Development Park is continuing to be attractive for
commercial use due to its location adjacent to the boat harbor.

Industrial

The 1964 earthquake has had significant long-term effects in Cordova. It resulted in an uplift of 6.5t0 7.5
feet, causing major changes in the use of waterfront lands. South of the boat harbor, areas that had been
accessible by water, became tidal mud flats, and were rendered unusable for waterfront-related industrial
purposes. In addition, new or upgraded dock facilities were required for general freight and the canneries.
The old facilities could only be reached at high tide.

The earthquake-induced uplift made the development of additional industrial lands possible. Dredged
materials from Orca Inlet were used to create the Cordova Industrial Park, immediately north of the boat
harbor, and South Fill Development Park, immediately south of the boat harbor. Space for future
industrial expansion also has been created with fill material, just north of the Industrial Park (North
Containment Dike), and further north, known as the Ocean Dock Subdivision.

The industrial lands located along the waterfront include: Ocean Dock, North Fill Development Park,
Cordova Industrial Park, and, the Tidewater Development Park Economic Development District. The
City has raw industrial land located further north of the present industrial districts that has not been
prepared for development and presently contains a rock pit. There are scattered industrial sites that exist
within both residential and commercial districts. The demand for different products and the globalization
of the seafood industry have had significant impacts on the shore-based processing and transportation
industries. These factors, and others, have increased the rate of change for the industrial base of Cordova.

The City completed the South Fill Development Park in 1985. This area is adjacent to the small boat
harbor and contains 17 lots with an average size of 10,000 square feet. The area has been zoned for
marine-related retail and wholesale business. The subdivision has several parking lots reserved to provide
off-street parking for harbor users. The South Fill Development Park has three commercial buildings
including a new 20,000 square-foot Alaska Commercial Store.

The City constructed Municipal Dock, with its associated ferry terminal and fill area, a short distance
north of the old facility. This provided a more efficient port facility with space for open storage. A 1985
land use survey counted approximately 140 acres of industrial land and tideland in Cordova. Of this, 127
acres were in general industrial use, mostly concentrated within three distinct areas of the community.

e Chugach Fisheries complex, which occupies approximately 27 acres of land and tideland, is
located at the north end of Orca Road,

e The area between the old Alaska Packers plant and Municipal Dock, where about 33 acres are
currently taken up by a combination of seafood processors, oil tanks, and dock facilities; and

e The Cordova Industrial Park and adjacent boat harbor area, where close to 35 acres are being
used by seafood processors, boat harbor, and dock facilities.
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Outside these three main areas, general industrial uses can be found on lands along Lake Avenue, on the
west end of Eyak Lake, southeast of town on the Copper River Highway, and southwest of town on
Whitshed Road.

The City dump, the sewage treatment plant, and the solid waste baler facility are other industrial uses
occurring on Whitshed Road. The Eyak Lake Water Treatment Plant is located on the southwest shore of
Eyak Lake. Humpback Creek Hydro-electric Plant is located north of the City near Shepard Point. The
Cordova Airport Reserve, out the Copper River Highway, has a number of uses but is predominately
industrial in nature. The FAA housing and facilities, U.S. Coast Guard hangar and facilities, Alaska
Department of Transportation and Public Facilities (ADOT&PF) maintenance station, the airport terminal
building, communication facilities, and a city sludge dump, are located on the reserve.

The industrial districts located along the waterfront offer many advantages for the district. The area is
and allows efficient interaction between industrial operations. The area has excellent access to water
borne and is located close to equipment supply houses. Ultilities are in place and an adequate supply of
water and electricity are currently in place. The area is well buffered from the majority of residential
uses, but is close enough to provide easy and quick access for the labor force.

Some disadvantages exist due to the demand for industrial lands within the community. There is little
room for the construction of new buildings and additions to present structures is very expensive. Due to
the scarcity of vacant land near the present industrial buildings, there is little staging area for
containerized or van shipping and for the on- and off-loading of these vehicles. Increased automobile use
and the need for trucks to access the industrial plants causes periodic traffic problems and congestion.
However, these problems are not significant in relationship to the natural and constructed advantages of
the area.

According to the City’s Draft 2005 Comprehensive Plan, there will continue to be an increase in demand
for industrial space in the future. Development of Shepard Point, as a new deep-water port facility, will
support the increase demand for industrial properties in Cordova. It is located about six miles north of the
road end at the Orca Cannery.

Transportation Facilities and Services

Airport

The Cordova “Mud Hole” Smith Airport, located at 13 Mile Copper River Highway, is the only jet-
service airport on the eastern side of Prince William Sound. The airport is state owned and managed by
the ADOT&PF. Development on the airport lands must be compatible with the operations of the airport
facility. In general, industrial uses are allowed on state owned airport property.

While the jet-serviced airport has been and will remain as an important transportation link for the
movement of people, it is increasingly taking on an expanded role in the movement of general freight.
There are large areas on the airport available for storage, parking, and buildings, provided the facilities
meet the height restrictions imposed by the Federal Aviation Administration (FAA). The airport is self-
contained except for power that is supplied by the Cordova Electric Cooperative. Residential uses have
not established themselves in the area and are buffered from most of the area’s activity.

There is a small general aviation airport located on the north shore of Eyak Lake. A number of charter

services, a heliport, and a number of private planes are located there. The Eyak Lake Airport has all the
necessary utilities.
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Roads

Road improvements to Shepard Point Road, and a deepwater port, would improve marine access to
Cordova. Other improvement opportunities include improved ferry service, designation of the Copper
River Railroad route as a national “Rails-to-Trails” route, and a Copper River bike path.

Port and Harbor Development

Fishing and fish processing are major industries in Cordova. The location requirements of this industry
are quite specific. Fishermen need a protected harbor where they can keep their vessels. The processing
plants require a waterfront location accessible at all times for tenders and other vessels delivering fish.
Convenience to commercial dock facilities also is highly desirable since most fish products are shipped
from the community. Many industrial establishments in Cordova are dependent on shipping services for
the bulk of their freight requirements. Because of shipping schedules, businesses must maintain fairly
large inventories and require relatively large amounts of storage and warehousing space.

Cordova's existing port facilities include three docks for large vessels, two boat ramps, a three- tier dock,
a small boat harbor, and a few piers associated with the cannery complexes. The City owns all three
docks. The small boat harbor facilities are owned by the state and are operated by the City. The Municipal
Dock (Ocean Dock) is located approximately three-quarters of a mile north of the small boat harbor just
off Orca Road. Ocean Dock is Cordova's main commercial port facility.

Shepard Point, owned in part by both the Eyak Corporation and the Chugach Corporation, is the potential
site for the development of a Deep Water Port and the storage of Qil Spill Response Equipment. This
land is also located within the unrestricted zoning district and located at the far northern boundary of the
community. This site is scheduled for development in the near future, depending on the results of an
ongoing Environmental Impact Statement. The Eyak Corporation has approached the City to discuss
proper zoning for this area of potential development.

Residential

Due to a combination of topography and poor drainage, developable residential land is in short supply in
Cordova. Must of the area was originally platted in a strict grid pattern, often overlain on irregular and
mountainous terrain. The plats did not take into consideration the topography, small streams and
drainages, and the ever-present wetlands and muskeg areas. The results are a large grid type system of
streets and lots that are only moderately developed and only partially able to be developed if landowners
re-plat these subdivisions.

Residential development is concentrated uphill from the business district, on the peninsula north of Odiak
Slough, and in the old railroad housing area. The greatest densities of residential development are within a
three-block area, north of Council Avenue between First Street and Railroad Avenue. Other primary areas
include: Odiak Slough, Eccles Lagoon, Saddle Point, Three-Mile Bay, and near the city boundary at
Hartney Bay. There are residences along the Copper River Highway at mileposts 4.5, 5.0 and 6.0. In
addition, there is dispersed residential development on the north shore of Eyak Lake along the road to
Power Creek.

Typical residential lot sizes range from 4,000 square feet within the downtown area, to large acreage in
the outlying areas. As sewer and water is extended into new areas, additional development can be
expected. The Eyak Native Corporation owns large tracts of land near Mile 13 at the airport and at the end
of Whitshed Road. Heney Creek, off Whitshed Road, is also a potential site for new residential
development.
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The area adjacent to the Tripod Winter Sports Area has many privately owned residential lots that are
mostly undeveloped. The eastern part of the community along the Copper River Highway, and the
western part of the community along Whitshed Road are much more rural in character, with lot sizes
much larger that in the more urban areas. Several short roads lead off from these two state highways into
small subdivisions that contain large residential lots.

3.4.5 Land Ownership and Management

Major land owners in the Cordova area include the state and federal government, the City, University of
Alaska, Chugach Alaska Corporation, Eyak Corporation and numerous private individuals.

Federal L ands

The Chugach National Forest (CNF) is the largest federal landowner in the area. The CNF covers a large
part of Prince William Sound and adjacent uplands. In the Cordova, area the CNF original boundary has
been altered by land selections first by the state and then by the Eyak and Chugach Alaska Corporations.
Within the City limits, CNF lands are generally restricted to areas of high elevation. The two remaining
areas in CNF ownership are to the north and east of Middle Arm in Eyak Lake (Township 15 South,
Range 2 West of the CRM) and on the south border of the City in the Heney Range (Township 16 South,
Range 3 West) (Cordova CMP 2000 Revision). The CNF is managed by the U.S. Forest Service (USFS)
in the Department of Agriculture. The USFS has adopted a forest management plan for the Chugach
National Forest. This plan and its amendments guide uses and development in the Forest. The USFS
generally allows uses through a permit process, leases and resource sales.

The USFS maintains four cabins east of the City in the Copper River flats. The McKinley Trail and
McKinley Lake cabins to the north of the Copper River Highway are land accessible. The Tiedman
Slough and Pete Dahl cabins, to the south, are accessed by boat. Offshore of the CNF boundary is the
Alaska Maritime National Wildlife Refuge. The refuge is managed by the U.S. Fish and Wildlife Service
(USFWS).

State Land

Most of the state land is located in three areas: north and south of the city proper, and at the airport tract.
The first two areas are managed by the ADNR. The airport tract is managed by the ADOT&PF. That
portion of state land located south of city proper is located upland of Three Mile Bay, near Nicolet Creek
(N 1/2 of Section 5, Township (T) 16 South (S), Range (R) 3 West (W), Copper River Meridian (CRM)).
The state also owns land in at Crater Lake and upland of the Orca Cannery (Sections 10, 11, and 14,
T15S, R3W, CRM, and USS 302); west of the City limits and north of the Rude River; and several
selections on Hinchinbrook and Hawkins Islands, Simpson Bay, Sheep Bay, and Port Gravina. In the
Copper River Delta, state-owned land is limited to parcels at Flag Point and the Bering River Road
Junction. To the west beyond the Copper River flats, Kayak Island, and Katalla are the only areas of state
owned uplands in Prince William Sound.

City-Selected Lands

The City has acquired several tracts of land from the state. The larger parcels were selected as municipal
selections through the State Municipal Entitlement Act. The City is eligible to receive up to 235 acres of
land from the state. To date the City has received about 183 acres of land. Parcels are located south of
Point Whitshed Road and the Copper River Highway in USS 1765 and north of the downtown area in
USS 1765, USS 5103, and USMS 1061, along the New England Cannery Road. All of the parcels are
undeveloped except for a rock quarry. The City has also received title to most of the tidelands within the
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Directors Line in the old City limits, Alaska Tideland Survey (ATS) 220 and ATS 1004. Other City lands
include numerous parks and the City Hall site.

Tidelands

The State owns all of the submerged lands in Prince William Sound, and to the three-mile limit in the
Gulf of Alaska. These areas are rich in natural resources and have significant development potential.

Uses on State Lands

The Prince William Sound Area Plan (PWSAP), prepared by ADNR, guides overall management of state
lands in and around Cordova. The PWSAP generated state land classifications and management
guidelines for uses only on state lands. Native corporation lands, federal lands and private lands are not
directly affected. The PWSAP covers all state uplands but not tidelands in Prince William Sound.

There are several State Marine Parks near Cordova: Boswell Bay State Marine Park on Hinchinbrook
Island; and, Canoe Passage State Marine Park on Hawkins Island. In addition, there are state selected
lands along Strawberry Channel and the Gulf of Alaska on the southeast side of the Hinchinbrook Island.
These parks are managed by the state Division of Parks within ADNR. The parks are undeveloped at this
time. The state also maintains a boat launch on the north side of the Copper River Highway at Flag Point
on the Copper River.

The Copper River State Critical Habitat Area (CRSCHA) is managed under an agreement between
ADF&G and ADNR, subject to a memorandum of understanding between the USFWS and the State. The
CRSCHA encompasses the area from Point Bentnick on Hinchinbrook Island, to offshore Palm Point at
Katalla. It also includes the uplands of the Martin River drainage, and along the south side of the Copper
River Highway. The primary purpose of this CRSHA is preservation for the abundant waterfowl that use
the Copper River Flats.

The ADOT&PF manages the airport tract. The airport is managed for aviation and aviation-related uses.
The property is subdivided into lots that are leased; most leases are competitive but leases to a
municipality or government agency are negotiated.

University of Alaska

The Alaska Statehood Act granted the University of Alaska (University) rights to select land throughout
the new state. The University has completed its selections in the Cordova area. The primary purpose is to
raise revenues for operating the state university system. Revenues come from the sale and lease of the
land, or the resources on them. The University owns a parcel of land in Section 32, T15S, R3W, CRM,
which has potential for development.

The Mental Health Trust Authority (Trust)

The Trust owns and manages lands throughout the State. The Trust owns about eight acres of land in
Cordova. The land is in two lots in Alaska Land Survey 81-28 between Eccles and Heney Creeks in
Section 32, T15S, R3W, CRM.

Native Corporation Lands

There are a number of private landowners in the District other than individuals. Native Corporations
formed under ANCSA own a large amount of private land in the Cordova area. Eyak Corporation (Eyak)
is the local village corporation. Chugach Alaska Corporation (Chugach) is the regional native
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corporation. Chugach lands are located outside the City near Nelson Bay. They own all the subsurface
resources on native corporation lands.

Eyak owns all the native corporation land located inside the City limits. The main Eyak lands are around
Eyak Lake, Hartney Bay, along the Copper River Highway, and north of the highway at the airport. West
and north of the City, Eyak lands are along Orca Inlet and Orca Bay.

3.5 NATURAL ENVIRONMENT

3.5.1 Geology and Seismic Features

The District is located within the Prince William Sound geologic sub-region of the Gulf of Alaska
Tertiary Province. To the east of the City is the Copper River Delta system, and to the north and west of
the community is the fjord system of Prince William Sound. Both of these geologic sub-regions are the
result of erosion and deposition processes. The fjords of Prince William Sound were formed from
glaciation, and the Copper River Delta is a dynamic example of deltic sedimentation. Sediments
discharged from the Copper River are transported west by the prevailing coastal currents, forming an
asymmetrical delta system of accumulated alluvium as outwash plains and beaches west of the river
mouth. Principal geologic formations in the region are sedimentary and volcanic materials of the Orca
Group, comprised of deformed sandstone, siltstone, and mafic pillow lava. In contrast to the Orca Group
geologic formations, intrusive igneous formations from the southern coast of Port Gravina and the base of
the glaciers in the Copper River Delta area.

The regional pattern of geologic faults resulted from a process of mountain building that occurred
approximately 150 million years ago. The City is located on a fault line within an area of high seismic
risk. The Cordova area was uplifted over 6 feet as a result of the 1964 Alaska.

A major portion of the City is underlain by argillite (shale-like) and graywacke (sandstone) bedrock on
the steeply sloping foothills of Mount Eyak. Slopes are a major factor affecting development within the
community, particularly in the area immediately upslope from the commercial district where grades are
often in excess of 15 percent.

3.5.2 Soils and Drainage

Soil development is young, with a high water table and poor drainage in many areas of the District. Soils
are generally composed of poorly draining decomposed peat or strongly acidic, well-drained soils. These
latter soil types are more predominant on steeper slopes. Regionally, the area experiences high
precipitation and poor drainage. Surface runoff is high in areas with steep slopes. Areas with slight slope
often exhibit impermeability with the development of wetland habitats and swampy, poorly drained
conditions. The bedrock underlying the community is generally impermeable, and the fluvio-glacial
moraine deposits often have poor absorption capacity. Groundwater sources are present in fluvio-glacial
moraine deposits where permeable materials are present.

3.5.3 Natural Hazards
Natural hazards of concern include seismic activity (earthquakes), tsunamis, coastal flooding, and
rockslides/snow slides (avalanche). Southcentral Alaska, located along the “ring of fire” is well known

for its seismic activity. The U.S. Department of Defense has identified four zones based on potential
severity, frequency and damage of seismic activity. Cordova is located in Zone 4, the highest risk area.
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The March 1964 earthquake, and the subsequent tidal wave (tsunami), wrought major changes in the
physical landscape of the Cordova area. Little structural damage occurred in town and the only fatality
occurred at Point Whitshed. However, the tectonic uplift which took place in the Cordova area had a
much greater impact upon this community than structural damage had upon some other communities in
southcentral Alaska. Uplifts of 6.5 to 7.5 feet were recorded on the tide gauges at Cordova. Extensive
coastal tracts of mud flats, beaches, and reefs throughout the area that were formerly exposed only at
lowest minus tides became permanently exposed. Included in the area exposed were the Cordova dock
facilities. Extensive dredging in the area was required to allow commercial fishing to continue. Much of
Orca Inlet and the former route between Cordova and the fishing grounds off the Copper River Delta
became permanently exposed mud flats.

7sunamis

A tidal wave generated by sudden tectonic displacement, which occurs during an earthquake, is called a
tsunami. Two types of tsunami waves could be generated: 1) a teleseismic tsunami, which is earthquake-
generated, or 2) a local or "seiche" tsunami caused by massive rock or earth slides either above or below
water. This hazard could occur in the Cordova coastal area.

Coastal Flooding

Coastal flooding occurs in the Cordova area, especially in the low-lying areas. Flooding is driven by
three sources: storm-driven ocean waves; local drainage associated with high precipitation events; and
tsunami. The frequency of major flooding events in this region has a range of 60 to 100 years.

Rockslides and Avalanches

Rockslides and avalanches can occur in areas of steep topography, particularly where heavy snow
accumulation occurs. Areas subject to these natural hazards are often characterized by evidence of past
events, including areas of rock and rubble accumulation and "avalanche chutes” where periodic snow
slides have removed vegetation or shallow surface soils from steep gullies and ravines.

3.5.4 Development Suitability

Soils

Soils play an important role in development suitability. In Cordova, the soils pose a major development
constraint. Much of the land is poorly drained. This factor, combined with the abundant rainfall that
occurs, results in a soil condition known as muskeg. Almost all of the land of less than 15 percent slope
can be characterized as muskeg. Muskeg soils tend to increase the difficulty and cost of development
compared to other land that is well drained with stable soils. Construction on muskeg soil is
accomplished by either removing the muskeg and back filling with crushed rock to establish a stable
foundation, or by employing an alternative foundation method such as driving pilings. Muskeg areas
within the City often vary in depths up to twenty feet. Those lands with better drainage and less muskeg
have, for the most part, been developed

Slope

Steep slopes surrounding the community place limitations on development by increasing the cost of
foundation work, utilities, and road construction. Special construction measures often must be employed
to develop subdivisions on lands with slopes greater than 15 percent. Although slopes are a factor that
may affect development suitability, the soils are usually well drained with less muskeg. Lands east along
the Copper River Highway are one of the few areas with relatively flat slopes.
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Erosion

Erosion can result from the removal of natural vegetative cover. The removal of the vegetation that
stabilizes and protects the banks of streams is a common cause of erosion along watercourses. Vegetated
slopes that cover unstable soils can be extremely vulnerable to erosion from relatively minor surface
disturbances. The potential for erosion depends upon the proximity of adjacent watercourses, the surface
drainage plan for cleared or pad fill areas, and the likelihood that runoff waters from snowmelt or rainfall
could be channeled or directed across erodible materials such as silt, sand, or organic waste spoil.

Within the District, terrestrial habitats most sensitive to erosion are riparian zones along streams and
shoreline habitats, including some wetlands. Hydraulic erosion of stream banks and fills near wetlands
and streams can cause siltation and sedimentation of aquatic habitats for significant distances downstream
from the site of disturbance.

Flooding

Coastal flooding represents the primary flooding hazard in the District. Uses and activities located within
flood prone areas are often subject to insurance and financing requirements. The City maintains
information that shows the 100-year flood boundaries based on the Federal Emergency Management
Agency’s (FEMA) flood insurance rate map (FIRM) for the City, effective April 2, 1979. Since the
FIRM was not developed from on-site studies, it may not accurately reflect actual flood hazard
conditions.

3.6 RESOURCES AND HABITATS

The following sections describe the resources and habitats of the District and provide an overview of key
resources, their distribution within the region, and the timing of important life history events. This
information has been carried forth, with minor updating, from the Cordova CMP 2000 Revision,
Resource Inventory and Analysis.

The coastal district contains all of the coastal habitats identified in the ACMP, 11 Alaska Administrative
Code (AAC) 112.300 HABITATS. The general occurrence of these coastal habitats within the District is
shown on the resource inventory maps (Volume I1).

3.6.1 Fish Resources

The fish resources of the District include anadromous and freshwater fish, which inhabit the lakes and
streams of the coastal district, and marine fish and shellfish, which occur in nearshore and offshore
coastal waters.

Salmon and Other Anadromous Fish

Rivers, lakes, and streams, important for the spawning and rearing of five species of Pacific salmon, are
dispersed throughout the northern Gulf of Alaska and in the Cordova area. Pink and sockeye salmon
comprise the bulk of the commercial fishing harvests in the region, with coho, chum, and Chinook salmon
providing lesser percentages of the salmon harvest.

Within the District, all five species of salmon are present in some life history stage throughout the year.
In marine waters, immature chinook and coho salmon are present during the winter, and spawning adults
of all species use coastal waters, streams, and rivers from June through November. During summer
through fall, pink, chum, coho, sockeye, and Chinook salmon are present in the Copper River Flats area
from Mountain Slough to Mirror Slough. Sockeye salmon are the dominant species, while smaller runs of
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chinook and coho salmon also occur. Pink and chum salmon runs in the Copper River are relatively
insignificant. Anadromous populations of Dolly Varden, steelhead, and cutthroat trout also are present
throughout the area (Cordova CMP 2000 Revision).

Pink (Humpy) Salmon

Spawning activity generally begins in early June, peaks in mid-August, and extends until early October in
the Prince William Sound Area. Pinks are present in the Copper River Delta in June. Early, middle, and
late spawning pink salmon stocks are generally distributed by geographic zones associated with different
stream temperatures. Early runs peak between late July and early August in Port Fidalgo, Port Gravina,
and Sheep Bay. Middle season runs, which normally peak between early and middle-to-late August, use
the larger, cold, clear streams of the mainland. Late run pink salmon generally peak from late August to
mid-September, and occupy most of the island streams, mainland lake-fed streams, and mainland streams
in which only intertidal zones are accessible to the fish.

Female salmon generally enter the spawning streams after the males, carrying 1,500 to 2,000 eggs that are
deposited in the gravel of stream bottoms. The eggs hatch in late February and the young emerge from the
gravel in April or May, depending on water temperatures. Pink salmon fry quickly depart freshwater,
moving to nearshore estuarine and marine waters through their first summer and moving into deeper
offshore waters in September.

With few exceptions, pink salmon return from offshore ocean waters to their natal streams to spawn
during their second year. This two-year cycle is invariable and fish running in odd-numbered years are
effectively isolated from even-year fish. Long-term averages show a greater abundance of pink salmon in
the even-year stocks. In the Prince William Sound area, odd-year and even-year pink salmon stocks have
adapted differently to the use of the same spawning streams. Odd-year stocks primarily use upstream
spawning sites above the influence of tidal waters (43 to 65 percent of the pink salmon). Even-year
stocks tend to select intertidal spawning areas, with only 23-28 percent of the fish using spawning sites
upstream from the influence of tidal waters.

Chum (Dog) Salmon

Chum salmon spawning activity generally begins in June and extends until early October. Early run
stocks enter mainland streams, which are not lake-fed, in early to mid July. Middle run chum salmon
stocks spawn in lake-fed stream systems. Late run stocks spawn almost exclusively in small creeks at the
upper ends of Port Fidalgo after mid-August.

Chum salmon spawn near both river and stream outlets (intertidal areas) and upstream areas well inland
from the coast. The chum salmon alevins (young fry that emerge from the incubating gravel) hatch in
early spring and proceed immediately downstream to the ocean, where they remain in nearshore areas
during the summer, moving offshore to deeper ocean waters in September. From May through July, chum
salmon alevins appear to concentrate in the upper 200 feet of the marine water column, approaching the
surface at night. Chum salmon return to their natal streams to spawn after two to seven years of growth in
ocean waters. Mature chum salmon reportedly follow routes that parallel the coastline for great distances
during their return to spawning streams.

Sockeye (Red) Salmon

Spawning sockeye use the rivers that are connected to lake systems used by juvenile sockeye salmon
during their freshwater rearing stage. Spawning activity occurs in stream gravels well upstream from tidal
influence. Following hatching of the incubating eggs in the stream gravel the next spring, sockeye alevins
remain in the gravel for three to five weeks before emerging as free-swimming fry. The timing of
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emergence from the incubating gravel is water temperature-dependent. Sockeye fry then migrate to lake
systems where they initially occupy nearshore habitats before moving into deeper lake waters. Here the
fry concentrate in the upper 30 to 60 feet of the water column. Sockeye fry are diurnal, moving deeper
during daylight and closer to the surface at night. Rearing juvenile sockeye salmon spend two or three
years in freshwater before migrating to the ocean as smolts.

Ocean migration for smolts is influenced by currents, and may range from 2 to 25 miles per day. Sockeye
smolts appear to remain in nearshore marine waters for the early part of the summer. With time, the
sockeye smolts become distributed over the northeast Pacific Ocean, where they spend one to four years
(two-year ocean existence is most common) maturing before returning to their natal streams to spawn.
Evidence indicates that sockeye salmon have a well-developed homing capability, returning to the same
part of the river system in which they were spawned.

Sockeye salmon are the dominant salmon species in the lower Copper River system from late May
through late July, with the peak of spawning activity occurring from early July to late October.

Coho (Silver) Salmon

Coho salmon are harvested commercially in the Cordova area from July through early September, with
peak harvests occurring in mid-August. The peak of the coho run in the Copper River Delta is early
August to early September, with spawning activity in the Copper River system extending from early
September to mid-October. Following spawning in river gravels, coho fry emerge about April of the
following year, and typically remain in freshwater to rear for one to two years before outmigrating as
smolts to salt water. Coho growth is rapid is ocean waters, and they may migrate offshore 1,000 miles or
more. Feeding is intensive in ocean waters during the return to natal spawning streams. Coho salmon are
strong swimmers capable of moving upstream against currents up to 3 miles per hour.

Chinook (King) Salmon

In the District, Chinook salmon generally use the larger streams for spawning activity, most notably the
Copper River. Chinooks passing by Cordova may travel significant distances upstream to spawn.
Following spawning runs which occur from mid-May to late June, emergent chinook fry rear for at least
one year in freshwater prior to migrating to salt water. Ocean migration may extend 1,000 miles from the
spawning stream during growth of Chinook salmon to maturity. The majority of Chinooks return to natal
streams to spawn in the fourth or fifth years, but some return as early as the third or as late as the eighth
year.

Dolly Varden Char

Dolly Varden char have both anadromous and freshwater resident populations. However, unlike salmon,
Dolly Varden do not die after spawning, and may spawn for many years. Eggs are deposited in freshwater
stream gravel; the fry hatch the following spring and rear in freshwater for one to four years before
outmigrating to the ocean as smolts. Adult Dolly Varden feed in nearshore marine waters from April
through December. In the fall, they may enter natal streams to spawn, or non-natal streams to overwinter
in lake systems. Freshwater resident Dolly Varden follow the same life history stages, but they do not use
marine ocean waters at any time.

Cutthroat Trout

Cutthroat trout return from their short migratory runs to ocean waters to spawn in freshwater systems
between April and November.
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Marine Fish

Marine fish and bottomfish occur in the District, and support an increasingly important commercial
fishery.

Pacific Herring

Herring spawn from April through May, although the peak of spawning varies greatly from year-to-year,
and between geographical areas in Prince William Sound and the northern Gulf of Alaska. Water
temperature appears to be an important factor governing the timing of spawning activities for herring, and
temperatures of 39°F to 40°F are considered minimum. However, temperature requirements for herring
spawning in Prince William Sound may be more dependent on degree-days rather than absolute
temperatures. Following spawning, mature herring return to offshore feeding grounds and, in August or
September, the herring move further offshore to deep-water overwintering areas. Herring become
sexually mature at age two, although most herring do not spawn until ages three or four. Herring are used
for food, bait, and as a preferred prey species for seabirds, seals, sea lions, and some species of whales.

Halibut and Groundfish

Halibut, black cod (sablefish), Pacific cod, flatfish species, and rockfish occur in the marine waters of the
Cordova area. South of the Copper River barrier islands, halibut are fished commercially in the deeper
offshore waters. Juvenile halibut also rear in this area.

Shellfish

Crab, shrimp, and mollusks are marine shellfish found in the region of the District. Dungeness, Tanner
crab, as well as red, blue, and brown king crab, occur year-round throughout the Copper River Delta.

Tanner (Snow) Crab

Tanner crabs occur from shallow subtidal areas to depths of 1,550 feet, with most occurring at depths
below 330 feet. A mud bottom substrate is the preferred habitat. In early spring, breeding adults move to
shallower waters 160 to 420 feet to mate, and spawn from March to September. Breeding occurs
throughout the eastern portion of Prince William Sound. The female tanner crab carries her eggs for a
one-year period, releasing them in the spring where they are suspended in the water column as larval crab
for up to 60 days. After being carried by prevailing currents, they settle to the bottom as juvenile tanner
crabs.

Adult tanner crabs move back to deeper ocean waters in the fall. Female tanner crabs tend to congregate
in certain areas, whereas male tanner crabs tend to be more solitary in their distribution. Juvenile crabs
may be found in shallow, subtidal waters throughout the Gulf of Alaska; male juveniles take from four to
six years to reach maturity. Soft shell conditions (periodic molting of the exoskeleton) usually occur in
the spring (Cordova CMP 2000 Revision). Tanner crabs historically have been harvested in Port Fidalgo,
with more recent fisheries in Orca Bay, Port Gravina, and the southeastern section of Prince William
Sound through Hinchinbrook Entrance.

Dungeness Crab

Dungeness crabs occur in bays, estuaries, and coastal waters from intertidal waters to depths of 300 feet.
Dungeness crabs prefer sand or sand-mud substrate. Males and females move to shallower coastal waters
to mate and spawn in April. The female delays fertilization of the eggs for up to four months later, and
then holds the eggs for six more months before they are released into the water column. Development
from the pelagic larval stage to a bottom-dwelling juvenile stage probably occurs over a period of 30 to
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60 days. Juvenile Dungeness crabs generally occupy intertidal and subtidal waters, and are often
associated with algal or eelgrass habitats (Cordova CMP 2000 Revision).

King Crab

Red, brown, and blue king crabs are found from intertidal waters to depths of 1,100 feet (350m). King
crabs occur in Prince William Sound on the west side of Montague Island and in scattered locations in
fjords along the coastline where mud or sand substrates are present. King crabs are not uniformly
distributed, and large aggregations may occur in certain areas. King crab distribution appears to vary with
season.

Mature king crabs migrate to nearshore waters less than 250 feet in depth in late winter to early spring to
mate and spawn. Kelp-covered rocky areas appear to be preferred spawning habitat. King crab eggs hatch
from February to April, and juvenile crabs use shallow intertidal habitats (Cordova CMP 2000 Revision).

Shrimp

Several species of shrimp inhabit coastal waters of the Gulf of Alaska from the intertidal area to depths of
1,485 to 1,500 feet beyond the continental shelf. Shrimp typically concentrate in specific areas such as
bays and inlets, and each species of shrimp has different habitat preferences in terms of depth and
substrate. Breeding occurs from August to October, with eggs hatching in early spring. Shrimp larvae are
distributed in nearshore waters, and juveniles are generally found in waters less than 140 feet deep in the
winter, migrating to greater depths in the summer. Shrimp are generally distributed throughout the
Copper River commercial fishing district, but they are not present in commercial quantities (Cordova
CMP 2000 Revision).

Mussels and Clams

Many species of clams occur in Prince William Sound and the northern coast of the Gulf of Alaska.
However, only a few species are sufficiently abundant to be valuable for personal use and commercial
harvest. The most important species for human use are the razor clam, butter clam, littleneck clam, and
cockle. Clams also provide an important food source for sea otters, waterfowl, and bears.

Although clams are generally abundant, commercial harvests in Prince William Sound have been low in
recent years. Smaller harvests in recent years are due to the high costs of harvesting and processing, the
potential for presence of paralytic shellfish poisoning toxin, and the presence of bacterial pollutant from
sewage (Cordova CMP 2000 Revision)

Butter clams are present from intertidal waters to a depth of 30 feet, usually in protected bays where the
substrate is comprised of mixed gravel, sand, and mud. Butter clams are common in the Cordova area.

Razor clams are found on sandy exposed beaches from lower intertidal to depths greater than 165 feet.
Major clamming beaches occur in the Cordova area; no commercial harvests of razor clams have
occurred in the Prince William Sound area since 1988. Razor clams are abundant on the outer islands of
the Copper River Flats. The clams are distributed throughout the sandy and muddy areas on the seaward
sides of Egg Island, Copper Sands, Grass Island Bar, Kokinhenik Bar, the unnamed bar off the mouth of
the Delta, Strawberry Reef, and Softuk Bar. In this area, razor clams are dug for subsistence and personal
use, and commercially for food and crab bait.

Blue mussels occur in the rocky mid- to low-intertidal and shallow subtidal zones of Prince William

Sound and the Gulf of Alaska. In protected coastline areas, mussels form wide bands on large rocks or
cobble beaches. Mussels are an important source of food for a variety of ducks including harlequins,
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scoters, and goldeneyes, as well as shorebirds such as the black oystercatcher, sea otters, river otters, and
rockfish.

Other species of marine shellfish and invertebrates that occur in the intertidal and shallow subtidal regions
of Prince William Sound and the northern Gulf of Alaska include weathervane scallops, littleneck clams,
cockles, snails, limpets, barnacles, sea urchins, seastars, polychaete worms, and amphipods. The
distribution of these marine invertebrates is discontinuous and highly dependent on specific site
characteristics such as substrate type (Cordova CMP 2000 Revision).

3.6.2 Bird Resources

The marine and estuarine habitats of the Gulf of Alaska are used by more than 147 species of birds,
including waterfowl, geese, swans, loons, shorebirds, seabirds, and upland passerine species. Bird
populations in the Prince William Sound area are highest in April and May, when migratory populations
are at their peak and summer breeding populations are arriving (Cordova CMP 2000 Revision).

The Copper River Delta is the most important migratory stopover for birds in the Gulf of Alaska. Up to
several million birds use the area seasonally, and numerous species of seabirds, shorebirds, and waterfowl
use the Copper River Flats for staging and resting areas during annual migrations. The spring migration
occurs from early April to mid-June. Many of the spring migrant birds congregate near herring spawning
areas, Orca Inlet, and the Copper River Delta. The fall migration is more protracted and less intense
because some birds’ southward migration occurs over a longer period of time (July through October), and
some birds overfly the area completely. A local population of tundra swans is present in the Copper River
Delta year-round. Many spring migrant birds congregate near herring spawning areas, near Orca Inlet,
and in the Copper River Delta.

Waterfow! and Loons

Fifty-two species of waterfowl and loons have been recorded in the coastal areas of the Gulf of Alaska.
These include 39 species present in the winter, 29 species that breed and nest along the coast, and 10
species of waterfowl that are uncommon or rare in the region. Despite the abundance of waterfowl and
loons that use the area, relatively little information is available concerning specific populations or the use
of inland, coastal, or over-water routes during migration.

Large numbers of ducks, geese, and swans are distributed throughout the estuaries of the Copper River
Delta during the spring and fall. Some of these birds nest and molt in the area, although the majority of
waterfowl breed elsewhere (Cordova CMP 2000 Revision).

Ducks

Breeding populations of ducks in the coastal areas of the Gulf of Alaska are locally abundant, but
comprise relatively low numbers in comparison with populations elsewhere in Alaska. In Prince William
Sound, mallards, harlequin ducks, Barrow's goldeneyes, and common mergansers have been recorded as
breeding in the forested regions of the Sound. In offshore waters of the Gulf of Alaska, summer surveys
have revealed the presence of large numbers of hon-breeding sea ducks.

Dabbling duck populations in the north-central Gulf consist primarily of northern pintails, mallards,
American wigeon, green-winged teal, northern shoveler, and gadwall, with smaller numbers of other
dabbling ducks present seasonally. Major concentrations of feeding and migration staging for ducks
occurs in estuaries, lagoons, river deltas, tidal flats, and lowland ponds. High-quality feeding habitat in
these areas provides an opportunity for migrating waterfowl to restock their energy reserves for breeding

Chapter 3 Resource Inventory and Analysis 21 DRAFT



and nesting in the spring, and migration/wintering in the fall. Most dabbling ducks arrive in the District
by mid-May and depart by late September or early October.

Pintails are common breeders on the Copper River Delta. Although pintails are abundant during the fall
on Copper River Delta marshes, most of the large migrant flocks pass quickly through the region.
Locally, pintails may be abundant until mid-October.

Mallards are common residents of the north Gulf of Alaska coast as abundant migrants, fairly common
breeders, and common winter visitors. Fall migrant mallards are common from late August to mid-
October, and wintering mallards are evident in flocks on tidal flats and beaches of bays, fjords, and inlets
along the Gulf coast.

Gadwall are fairly common local residents along the north coast of the Gulf of Alaska, and common
spring migrants on the grass flats of the Copper River Delta. Gadwall are uncommon on tidal flats and
marshes elsewhere in the region. Migrant gadwalls pass through the District from mid-April to mid-May,
usually in association with other dabbling ducks. In the fall, gadwall are common on the Copper River
Delta, although they are generally uncommon or rare elsewhere along the north Gulf coast.

The American wigeon is a resident of the north Gulf of Alaska coast and occurs seasonally as an abundant
migrant, a common breeder, and a rare winter visitor. Fall migrant wigeons appear on tidal flats of the
Copper River Delta in mid-August and are abundant in September. Post breeding wigeons, often in flocks
of several hundred birds, are present on the Copper River Delta in mid-September and generally remain
until mid-October.

Green-winged teal appear seasonally as abundant migrants, common breeders, and rare winter visitors.
Spring migrants are most abundant in late April on the marshes of the Copper River Delta, where they
utilize upper grass flats and willow-alder brush flats. Small groups of males regularly visit the outer tidal
flats of the Copper River Delta after mid-July, and become fairly common in August. The majority of the
migrating green-winged teal move through the tidal flats of the District in late August through early
September.

Northern shovelers are a fairly common migrant and locally common breeder along the north coast of the
Gulf of Alaska. Spring migrants arrive on the Copper River Delta by the third week of April, and they
remain common in the area from early May to early June. Shovelers are among the most abundant nesting
dabbling ducks on the Copper River Delta wetlands. Fall migrants appear on the Delta tidal flats in mid-
August, where they remain fairly common until early October.

Diving ducks are distributed throughout the District at elevations below 1,200 feet. In the northern Gulf of
Alaska, divers are represented by: greater scaup, harlequin duck, oldsquaw, surf scoter, white-winged
scoter, black scoter, Barrow's goldeneye, common goldeneye, bufflehead, red-breasted merganser,
common merganser, Steller's eider, Pacific common eider, and king eider. Diving ducks prefer larger and
deeper inland bodies of water and marine coastal waters within the 60-foot depth contour; protected
estuarine habitats are more heavily used than open ocean waters.

Diving ducks that do not winter in the region migrate northward through the Cordova region from mid-
April to mid-May. Nesting for species common to the region occurs from early June to late June. Some
species such as scoters and oldsquaws leave nesting areas in mid-July to molt at sea, often near estuaries.
Scaup, goldeneye, and other divers molt from mid-July to late August on large inland lakes that are
traditional molting areas. Fall migration to the south for diving ducks extends from late August until
freeze-up.
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Greater scaup spring migrants are abundant in the Copper River Delta area from late April to mid-May. In
the Cordova region, breeding occurs primarily in the Copper River Delta near the outer marsh ponds from
west of Grass Island Slough to the outlet of Eyak Lake. Peak movements of fall migrants pass through the
District in late September to early October; wintering birds are common in protected coastal waters near
unfrozen tidal flats.

Red-breasted mergansers are an abundant migrant along the Gulf of Alaska coast, an uncommon summer
visitor and local breeder, and a common winter resident in the region. Spring migrants appear along the
outer coasts during April and May, and are fairly common breeders on the Copper River Delta. Fall
migrants become locally abundant along the coast in October and November.

The harlequin duck is an abundant resident of the north Gulf coast. During fall, winter, and spring,
harlequins are conspicuous along the rocky shores of bays, fjords, and islands. Harlequins nest by fast-
running clear streams and are seldom seen in the freshwater marsh habitats associated with most ducks.
Information is limited concerning migration habits of harlequin ducks, but after nesting, they can be
found dispersed along the coast where they remain most of the year (Cordova CMP 2000 Revision).

Geese

The tidal salt marshes, alluvial tidelands, and delta of the Copper River provide important spring and fall
habitats for geese. Within the District, the dusky Canada goose is the principal breeding subspecies of
Canada goose that occur in the Gulf of Alaska. The entire world population of the dusky Canada goose
occupies the Copper River Delta seasonally. In the spring and fall, concentrations of dusky Canada geese
are present around Egg Island, Martin River Slough, Pete Dahl Slough, and Alaganik Slough. Dusky
Canada goose spring migrants are present from late March to late May. A large segment of the Gulf
population (estimated at 35,000 birds) breeds on the Copper River Delta, where the habitat supports prime
nesting opportunities for densities of up to 108 nests per square mile. Summer nesting sites are located on
Castle and Egg islands, and in the area between Government Slough and the Eyak River. Fall migration
through the region occurs from September to mid-November. Birds begin leaving the Copper River Delta
in late September, and are gone from the area by the end of October.

In addition to Canada geese, other species of geese present in the region during migration include, white-
fronted geese, lesser snow geese, emperor geese, and Pacific black brant. White-fronted geese use habitats
in the Copper River Delta area. Spring migrants arrive in late April, are locally common during early
May, and usually depart the region by the end of May. Large numbers of white-fronted geese gather on
the marshes of the eastern part of the Copper River Delta each fall. Lesser snow geese are commonly
observed on the Copper River Delta in late April to early May; fall migrants are rarely present before late
September (Cordova CMP 2000 Revision).

Swans

Trumpeter swans are locally common residents of the freshwater areas in the northeastern Gulf of Alaska.
The first spring migrants usually arrive on the Copper River Delta during the last week of March, and are
commonly observed by mid-April. Flocks of trumpeter swans, and mixed flocks of trumpeter and tundra
swans, migrate through the District between mid-April and early May. In the Cordova area, nesting is
confined largely to the coastal plain of the Copper River Delta. In late summer and early fall, large
numbers of trumpeter swans congregate on ponds and marshes along the coast. By mid-October, most
trumpeters have migrated south, although a few may remain till November if the weather is mild. A few
family groups of trumpeter swans winter on the open freshwater outlets of Eyak Lake and Martin Lake,
and in other suitable habitat locally. A summary of historical locations and populations of nesting
trumpeter swans in Alaska is available from the U.S. Fish and Wildlife Service (Conant et. al. 1993).
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Tundra swans are common migrants, and casual summer and winter visitors along the Gulf of Alaska
coast. This species prefers shallow waters where rooted bottom vegetation can be reached easily, although
upland grazing on grass, sedges, and forbs is hot uncommon. Spring migrants are present in the region
from mid-April through mid-May, with the peak of the northward migration occurring during the latter
part of April. Fall migration through the Cordova region extends from mid-September until early
November, with the period of peak movement occurring in early October. Some tundra swans may
overwinter in the region (Cordova CMP 2000 Revision).

Loons

Loons, which occur in or migrate through the District, include the resident red-throated loon and
migratory common loon, yellow-billed loon, and Arctic loon. Common loons migrate through the region
from mid-April to mid-May. Fall migrants appear along the coast in September, and become more
common from early October through early November. Red-throated loons are residents of the north Gulf
Coast region. They occur seasonally as common migrants, locally common breeders, and occasionally
common winter visitors. Spring migrants pass through the District along the outer coast from mid-April to
late May; fall migrants are fairly common in these same coastal areas from early September until early
November. Common loons may be fairly common during the winter in sheltered bays and inlets. The
yellow-billed loon is primarily a migrant through the District, traveling northward from late March to
June and southward from late September through mid-November.

The Arctic loon is present seasonally in marine waters as a common migrant, an uncommon summer
visitor, and a common winter visitor. Spring migrants are common from late April through mid-May. Fall
migrants through the Cordova region are common along the coast from late September through early
November. During the winter (November through May), wintering Arctic loons are common along the
coast in bays and fjords. These are the only loons that form large, tight aggregations of birds (Cordova
CMP 2000 Revision).

Shorebirds

Of the 42 species of shorebirds commonly occurring in the Gulf of Alaska, 15 species are known to breed
in coastal areas:

e short-billed dowitcher mallard e long-billed dowitcher pintail

o surfbird green-winged teal e dunlin American wigeon

e rock sandpiper shoveller e western sandpiper common goldeneye

e ruddy turnstone Barrow's goldeneye e black turnstone greater scaup

¢ red phalarope bufflehead e northern phalarope oldsquaw

e whimbrel harlequin e wandering tattler common eider

e common snipe scoter e American golden plover common merganser

e black-bellied plover red-breasted merganser

The approximately 700,000 acres of wetlands in the Copper River Delta provide the singe largest
shorebird nesting area in the region. The Copper River Delta also supports the greatest number of
shorebird migrants, with between 10 and 12 million shorebirds passing through the District each spring.
Most shorebirds migrate through the area from late April through mid-May, with the peak migration on
the Copper River Delta occurring from early to mid May.

In the spring and fall, the Copper River Delta north of the mudflats from Mountain Slough to Glacier
River, and the tidal flats north of Grass Island are heavily used by migrating shorebirds. The most
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numerous shorebirds include: dunlins, western sandpipers, sanderlings, red knots, black oystercatchers,
and surfbirds. Sandhill cranes also stop in the area during spring migration. Fewer shorebirds are present
in the region during the fall. Recent studies have indicated that Controller Bay is the primary landfall for
shorebirds arriving in the area, with most birds then moving west across the Copper River Delta.
Shorebirds are in transit to and from northern breeding grounds and are not present in the District during
the summer or winter. However, the Copper River Delta is still the largest breeding area for shorebirds in
the Gulf of Alaska; the most abundant breeding species are black oystercatchers and semi-palmatted
plovers (Cordova CMP 2000 Revision).

Seabirds

Large numbers of breeding seabirds are present at the Copper River Delta from April through September.
Small colonies, consisting primarily of glaucous-winged gulls, Arctic terns, and Aleutian terns, are
present on all the outer islands of the Delta and along most of the shoreline between Mountain and Mirror
River sloughs. The seabird species of greatest abundance are the: black-legged kittiwake, glaucous-
winged gull, common murre, tufted puffin, pelagic cormorant, Aleutian tern, and Arctic tern.

Colony sites in the region with the largest numbers of seabirds include: Wingham Island (19,596), Martin
Islands (20,276), Southeast Hinchinbrook (2,490), Porpoise Rocks (7,086), Boswell Rocks (3,712), Egg
Island (11,020), Strawberry Reef (4,000), East Copper River Delta (2,100), West Copper River Delta
(2,428), Pinnacle Rock (8,912), and Middleton Island (154,146) (Cordova CMP 2000 Revision).

Eagles, Hawks, and Owls

Ten species of eagles, hawks, and owls migrate through or inhabit the coast of the Gulf of Alaska year-
round. Other species of raptors are present from spring to early fall, including the rough-legged, red-
tailed, and sharp-shinned hawks and the golden eagle. The gyrfalcon and American peregrine falcon are
rare migrants and visitors to the region. Peale's peregrine falcon feeds primarily on waterfowl and
seabirds. This falcon may be found year-round in southern Prince William Sound and the northern Gulf
of Alaska.

The most conspicuous raptor in the region is the bald eagle. Single and multiple nest sites are found
throughout the Copper River Flats. Concentrations of bald eagles occur on the eastern Copper River Delta
and Martin River Slough.

Owils present in the Cordova region include: the great horned owl, a common resident in the forested
Copper River Delta; the snowy owl, a rare visitor; the northern hawk owl, an uncommon resident of
forested areas; and the great gray owl, short-eared owl, boreal owl, and saw-whet owl.

3.6.3 Terrestrial and Marine Mammals

Both terrestrial and marine mammals are found in the District, and both are dependent on the availability
and productivity of coastal habitats. The following information came from the Cordova CMP 2000
Revision.

Terrestrial Mammals

Terrestrial mammals include: Sitka black-tailed deer, moose, mountain goat, black bear, grizzly bear, and
smaller furbearers such as lynx, coyote, red fox, muskrat, mink, marten, weasel, marmot, and otter.
Moose are present throughout the Copper River Delta, with wintering habitat present in the Ragged
Mountains and Martin River area. Optimum winter habitat for moose is dependent on the availability of
adequate willow and alder browse.
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The populations of Sitka black-tailed deer are relatively limited to the mature forests along the coastal
mainland, with higher populations of deer present on Hinchinbrook and Hawkins islands. When snow
cover is present at higher elevations, winter foraging occurs principally along coastal beaches. Black-
tailed deer are capable of short-term movements between habitats in response to prevailing winds and
storm events.

Mountain goats are the only large mammals present above the spruce-hemlock vegetation zone in alpine
tundra habitats. Mountain goats may also be present in the spruce-hemlock zone and along the marine
coast.

Grizzly bears are present in coastal areas including spruce-hemlock forests, the Copper River Delta,
alpine areas above treeline, and on major offshore islands. Black bears prefer habitats that include mature
trees and closed canopy forests. Both grizzly and black bears seasonally concentrate along salmon
streams during the summer spawning period to take advantage of this readily available food source.

A high-density use area for beaver is located in the wetlands of the Copper River Delta.

Marine Mammals

The most abundant marine mammals in the nearshore waters are the harbor seal, sea otter, sea lion, and
harbor porpoise. Large numbers of Dall porpoise, Pacific white-sided dolphin, and northern fur seal occur
primarily in the deeper, offshore waters along the continental slope. Whales are regularly found in and
migrate through the offshore waters.

Whales

Whales species include: the minke, killer, humpback, fin, sei, and beaked whales. The humpback, fin,
and sei whales are classified as endangered species.

Gray whales migrate annually along the coast off the Copper River Delta and Hinchinbrook Island,
enroute to and from summer feeding grounds in the Bering Sea. They are commonly observed south of
Egg Island, through the area south of Katalla Bay, and northeast of Wingham Island. Gray whales can
also be found in the Gulf of Alaska south of Strawberry Point during the summer. Northward migration
occurs in April, and southward migration generally occurs in November. The gray whale population in
the North Pacific Ocean has recently been removed from the endangered species list due to improvements
in its population status.

Harbor Seals

Harbor seals are relatively common in both nearshore marine water and freshwater of the lower reaches of
major rivers. These seals are most numerous on the offshore islands of the Copper River Delta during the
summer and spring, when they are feeding on migrating salmon that are entering the river. Remote river
bars, beaches, and exposed reefs used as areas for pupping in June include Egg Island, Copper Flats, and
the flats north of Grass Island Bar. The Bering River and Bering Lake have harbor seals living in a
freshwater environment during the summer. Seals have also been observed at Miners and Coghill Lakes.
In late summer, some harbor seals are found far upstream in river tributaries and lakes. Major marine
concentration areas occur on Kayak Island, on the tidally exposed rocks at Cape St. Elias, and on sandbars
bordering Okalee Channel and Okalee Spit.

Important haul-out sites for harbor seals are located on: islands offshore from the Copper River Delta,

islands, close to the City in Orca Inlet, Hawkins Island Cutoff, the north side of Hinchinbrook Island, Port
Etches, Sheep Point, Gravina Point, and inner Port Gravina. Haul-out areas are located at: the southern
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end of Castle Island, the northern end of Kokinhenik Bar, the mouth of the Martin River, the area north of
Storey Slough, and throughout the sandy areas near Cottonwood Point.

Sea Otters

Shallow nearshore waters within the diving capabilities of sea otters are the preferred habitat for foraging
for a variety of mollusks and crustaceans. Although they were hunted extensively during the 19th century,
small remnant populations remained in some portions of Prince William Sound. Since protection for this
species was established, they have increased in numbers and, since the early 1980's, eastern Prince
William Sound populations have increased dramatically. Sea otter populations in portions of Prince
William Sound were adversely affected by the Exxon Valdez oil spill.

Steller Sea Lion

The Steller sea lion is a wide-ranging inhabitant of the northern Gulf of Alaska and eastern Prince
William Sound. An important haul-out area, designated as Critical Habitat under the Endangered Species
Act (ESA), is located at Hook Point on eastern Hinchinbrook Island. A sea lion haul-out site is present at
Cape Hinchinbrook, and a pupping rookery, also designated as Critical Habitat under ESA, is situated at
Seal Rocks in Hinchinbrook Entrance. Seasonal movements of sea lions to the nearshore waters in Orca
Inlet and the Copper River Delta are associated with the occurrence of herring and salmon migrations in
the area.

3.6.4 Coastal Habitats

Coastal habitats in the District are categorized as: offshore coastal habitats; barrier islands; lagoons;
wetlands; tideflats; rocky islands; seacliffs; exposed high energy coasts; and, rivers, lakes, and streams.
These habitats are discussed below.

Offshore Coastal Habitats

The offshore coastal habitats of the District include estuaries, wetlands, and tideflats. The coastline is
incised and variable and includes large bays and a major river delta and offshore barrier island system
associated with the Copper River Delta. Offshore areas include the marine habitats seaward of mean
lower-low water to the District boundary. Although direct applicability of the CMP extends only to the 3-
mile limit of state jurisdiction, activities and resource uses occurring beyond that boundary could affect
resources within the 3-mile limit.

Freshwater discharges from rivers and coastal marine currents provide nutrients for the offshore coastal
habitats. The character of the inertial and sub tidal substrate (rock, gravel, sand, or mud) influences the
productivity of the near shore habitats in terms of plant production, use as nursery areas by fish and
shellfish, and feeding areas for waterfowl and shorebirds.

Offshore areas provide habitat for a wide variety of fish, shellfish, seabirds, waterfowl, and marine
mammals. They also serve as migration routes for salmon, whales, and other marine fish and mammals.
Offshore areas are critical to the maintenance of the commercial and subsistence/personal use fisheries of
the region.

In the District, estuaries are represented by bays at the mouth of rivers, marine waters behind enclosing
barrier island systems, and upstream in rivers and streams to the limit of saltwater intrusion (high tide
influence). An estuary is a semi-enclosed body of water having an opening to the sea, and containing a
measurable quantity of salt. Due to the unique mix of freshwater and saltwater, estuaries are vital rearing
and feeding areas for fish and shellfish, waterfowl, seabirds, marine mammals, and benthos invertebrates.
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Shallow estuarine waters with soft substrates also provide the growing conditions for plants important to
marine fish and invertebrates, birds, and mammals. Estuaries are crucial to the maintenance of salmon
populations since outmigrating smolts (sockeye, king, and coho salmon) and fry (chum and pink salmon)
frequent estuarine waters near shore during their early stages of growth in the ocean. During spring and
fall migrations through the District, millions of migrating waterfowl, geese, and shorebirds stage and feed
in the Copper River Delta area.

Barrier Islands and Lagoons

In areas where sand, gravel, or mud has accumulated in low-lying peninsulas or spits across the mouth of
bays, inlets, river deltas, or other coastal embayments, barrier island and lagoon habitats can be formed.
The accumulation of sediments that form the barrier islands or spits, may be due to long-shore ocean
transport of materials by currents or wave action, or deposition from stream or river outflow. The
important characteristic is that these fragile systems shelter the water contained behind them in semi-
protected lagoons, while maintaining a continuous or intermittent exchange of water with the sea.

Barrier island lagoons are estuarine in nature (contain a mix of both freshwater and saltwater) and are
often several times as productive as adjacent marine waters. Lagoons provide vital molting and staging
areas for migrating waterfowl and shorebirds, and important feeding areas for birds, seals, and fish.
Barrier islands are used by some birds for nesting, as haul-out and pupping areas for seals, and as beach
spawning habitat for some marine fish species. Barrier islands and offshore bars protect the inner
coastline from the direct actions of excessive wave erosion.

Wetlands and Tideflats

The Copper River Delta comprises approximately 700,000 acres of productive wetland and tideflat
habitats. Freshwater wetlands are those areas characterized by rooted vegetation, which is partially
submerged continuously or periodically by freshwater with less than 0.5 parts per thousand salt content
and not exceeding 9-10 feet in depth. Saltwater wetlands are defined as coastal areas characterized by
saltwater tolerant vegetation (halophytic hydrophytes) and macroalgae extending from extreme low tide
to areas above high tide, which are influenced by sea spray or tidally-induced water level changes.

Wetlands are vitally important habitats used for nesting, rearing, molting, and staging areas by migratory
birds; spring feeding areas for grizzly bears; and rearing areas for resident fish and freshwater rearing
stages of anadromous fish. Wetlands also sustain small mammal and furbearer populations, replenish and
regulate stream flow, contribute to the maintenance of water quality in lakes and streams, and provide an
important source of organic nutrients to estuaries and coastal waters. Shallow estuarine waters are
commonly the site of valuable, saltwater wetland habitats.

Tideflats are intertidal areas alternately covered and exposed by rising and falling tides. Depending on the
location, the substrate of tideflats can vary from mud to well-sorted sand and gravel. Exposed tideflats
support a low to moderate level of plant and animal life, while sheltered tideflats are commonly more
productive and support extensive plant and animal communities, including benthic communities in the
tideflat muds.

Rocky Islands and Seacliffs

Rocky islands, seacliffs, offshore rocks, and capes serve as pupping, breeding, and haul-out areas for seals
and sea lions, and as preferred breeding and nesting areas for seabirds and raptors. In the District, rocky
islands and seacliffs are generally restricted to exposed headlands and some islands.
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Exposed High Energy Coasts

Exposed high-energy coasts are defined as open and unprotected sections of the coastline directly exposed
to high-energy ocean waves. These dynamic coastlines are characterized by eroding sections of shoreline
and beaches formed by the deposition and erosion of sand and gravel. Exposed high-energy shorelines
usually have moderate to steep gradients and a rock/bedrock substrate that erodes very slowly. High-
energy coasts are subject to the direct influences of storm surges, coastal flooding, and movement of sand
and sediment along the shoreline.

High-energy rock shorelines support healthy and productive marine habitats characterized by algae,
rockweed, mussels, barnacles, snails, seastars, and other invertebrates. Eelgrass sometimes occurs in the
lower reaches of intertidal and nearshore areas. Along high-energy coastlines, bedrock and large boulder
shorelines are usually more productive than intertidal areas composed of smaller boulders, cobble, gravel,
sand, or silt because the smaller size substrate materials are less stable under wave and water impacts.

Rivers, Lakes, and Streams

In the District, rivers, streams, and lakes comprise the freshwater drainage systems of the region. Lakes
and ponds can function as settling basins for sediments, and are capable of moderating the effects of rapid
runoff by stabilizing downstream flows. Rivers and streams in the District include: large rivers such as
the Rude and Copper, which extend many miles inland and cover extensive watersheds; numerous shorter
rivers that originate in snowfields and glaciers at higher elevations; and very abbreviated streams with
small drainage basins, particularly on large offshore islands such as Hawkins and Hinchinbrook. These
drainages support runs of anadromous salmon and steelhead, and resident cutthroat trout and Dolly
Varden. Beavers, muskrat, river otters, and other small mammals are dependent on these water bodies and
their riparian zones.

Important Uplands

Important uplands are all the areas within the District not included in the habitat descriptions above. This
habitat includes extensive vegetated and unvegetated upland areas, forested lands, and important riparian
areas along streams and rivers. Important uplands are also the headwater areas for rivers and streams, and
valuable habitats for wildlife populations.

Vegetation

The District is predominately a western hemlock/Sitka spruce vegetation type, interspersed with wetlands,
rivers, lakes, and streams. The forested vegetation is absent above approximately the 1,000-foot elevation
contour in the lowlands of the Copper River Delta, and in lowland areas near Gravina Point and Knowles
Head. The 1964 Alaska Earthquake caused uplifting in the District, which resulted in changes to the
vegetation patterns.

3.6.5 Resource Sensitivities

The topography and geographic features of the District concentrate productive habitats along valley
stream and lakes systems, lagoons and estuaries, and vegetated intertidal and subtidal areas along the
shoreline. Other habitats are important for certain life history functions of birds and wildlife, such as
marine mammal haulout areas, and seabird nesting colonies.

Impacts to Commercial Fishing, Recreation, and Tourism

Commercial fishing is a major component of the economy of Cordova. Commercial fishing activities are
sensitive to the health of fisheries stocks and their habitat, loss of access to fishing areas, contamination
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and loss in confidence in the seafood product, and associated social and economic effects. Fish are
sensitive to disturbance from human activities, and may be extremely vulnerable in certain areas or during
certain times of year (spawning, rearing, and migration). Damage to spawning and rearing habitat, and
blockage of fish migration in anadromous fish streams are of particular concern. Other species, such as
shellfish, may not be able to leave an area of disturbance. Blockage of fish movements and migration
within a stream, or along the marine shoreline, can occur as a result of physical obstructions, water
velocity, thermal barriers, or pollution. When these movements and migrations are disrupted, adverse
consequences to the fish population may be significant.

In addition, recreation and tourism represents one of the fastest growing economic sectors in the Cordova
area. Activities such as wildlife viewing, guided hunting and fishing, boating charters, and seasonal use
lodges, occur in Cordova, eastern Prince William Sound, and in the Copper River Delta. A sound and
prosperous recreation and tourism economy depends on the health of the coastal resources upon which
these uses depend. There are also concerns with impacts from additional recreation and tourism
activities. These concerns include: perceived competition with local sport hunting/fishing and subsistence
users, associated effects on harvest limits, competition for harbor and waterfront space, decreasing quality
of recreation experience due to overcrowding, and disturbance effects on fish and wildlife.

Land Development Impacts

Typical concerns associated with residential, commercial, and industrial development include loss of
terrestrial habitat, onsite sewage disposal problems and effects on water quality, and vegetative clearing
and erosion problems, particularly adjacent to anadromous fish streams.

Shoreline Modifications

Impediments to marine and freshwater in-migration and out-migration can occur from shoreline
modifications that intercept or trap migrating fish, or drainage structures across anadromous fish streams
that do not adequately provide for upstream movements of adult fish, and downstream movements of
salmon smolts or fry. Inappropriate or incorrectly installed drainage structures at road crossings can block
fish passage. Culverts, the most commonly used drainage structure, must be correctly installed to allow
both adult and juvenile fish to move upstream and downstream unimpeded. If the culvert is not properly
set in the streambed, its outlet may be perched above the stream surface, creating a waterfall that impedes
passage upstream for many species and age classes of fish. Culverts not properly sized to handle
anticipated stream flows are often incapable of passing seasonal high waters. This is particularly
important where high levels of precipitation are a common occurrence. Culverts that are too small
concentrate the flow of the stream so that the velocity of the water flowing through the corrugated pipe
exceeds the swimming capability of fish, especially younger age classes of coho and sockeye salmon,
which rear in streams for several years. This situation constitutes a "velocity barrier” to fish passage.
Where feasible, bridges are generally preferable to culverts because they allow unobstructed flow of
water and passage of fish. However, if bridge supports are placed within a narrow channel, they may
constrict flows, increase water velocity, or accumulate debris which could create a barrier to fish
movements.

The anadromous fish streams of the Cordova area are sensitive to all types of channel blockage since it is
imperative for adults to move unrestricted to their spawning areas. Rearing juvenile salmon (coho,
sockeye) also must have unrestricted access to feeding and overwintering areas within the stream systems.
Upstream tributaries to the streams may not provide important spawning habitat, but they may provide
critical feeding and rearing use areas for juvenile salmonids, thereby underscoring the importance of
barrier-free access to those upstream habitats (Cordova CMP 2000 Revision).
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Shoreline modifications and facilities occur as part of port and harbor, road, and utility expansion and
improvement projects. Typical shoreline structures include: bulkheads, riprap, break-waters, causeways,
piers, docks, and bridges. Poorly designed or improperly placed structures may destroy important aquatic
or marine habitats, significantly affect personal/subsistence use activities at current and traditional use
sites, damage cultural resources, significantly disrupt sediment transport, induce erosion or accretion, or
adversely alter tidal circulation patterns. Although the individual impact to fish and wildlife habitats from
a single shoreline modification project may not be significant, the cumulative effects of multiple projects
need to be considered when evaluating the extent of impact to important marine habitats or fish and
wildlife use areas, and recreation and personal use/subsistence harvest activities (Cordova CMP 2000
Revision).

Shoreline structures that extend into marine waters from the shoreline may disrupt natural circulation and
tidal flushing patterns of water bodies in the coastal district. The potential for alteration of tidal
circulation and the associated effects on transport of sediments or discharged wastes are important
considerations of any development activities.

Alterations to Surface Water

Freshwater aquatic habitats in the coastal district support important populations of anadromous fish.
Removal of surface or intergravel water from these streams by withdrawal or diversion could have an
adverse impact on the quality and stability of salmon spawning and rearing habitats. Clear water streams
of the coastal district have been characterized as high quality, consistent flow systems; it is these critical
factors that contribute to their value as spawning and rearing habitat for salmon. Salmon spawning areas
are particularly sensitive to alterations in water level. Significant reduction of instream flow by
appropriation or diversion of water could destroy eggs and alevins incubating in the gravel. Significant
reduction of water velocity due to decreased stream flow also may encourage deposition of finer-size
bedload materials, thereby reducing the usefulness of the habitat for spawning. In severe situations, low
water can prevent spawning salmon from reaching previously usable habitat (Cordova CMP 2000
Revision).

Flooding of spawning areas by high flows can induce increased water velocities, which may alter the size
distribution of preferred spawning gravels or destroy incubating eggs and alevins.

Sedimentation Impacts

Sedimentation is the deposition of fine organic or inorganic materials on the bed of a stream, wetland, or
marine environment. Sedimentation differs from siltation, which is the suspension of fine particles in the
water column. Adverse impacts to stream biota can occur when sedimentation is significantly increased
above the ambient level that occurs naturally in the stream system; the introduction of sediments from
development-induced erosion or during slow-flow periods could adversely affect stream productivity.
Sedimentation can result from flattening the stream gradient, thereby reducing the stream velocity and
allowing more material in suspension to settle out. It can also result from introduction of fine material,
particularly silts, clays, and organic matter.

Sediment can be introduced into streams from gravel mining, dredging, gravel washing, pipeline
trenching, surface runoff from roadways and cleared areas, or runoff from spoil disposal sites. Removal of
natural vegetation from stream banks can induce erosion and introduce fine particles into the streambed.
Shoreline and intertidal fill activities in marine waters can introduce sediments into adjacent waters if the
fill material is not adequately stabilized and protected from erosion by tidal or wave action. When fine-
grained materials are used in shoreline fills, the seaward exposed face of the fill is subject to erosion,
which could lead to sedimentation of adjacent waters and adverse impact on adjoining marine habitats.
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Sedimentation can cover the existing streambed or marine substrate and fill spaces between bottom
materials. Sediment can smother fish food organisms such as algae and invertebrates. Emergent
vegetation in wetlands, especially saltwater wetlands, is adversely affected by increased sediment. Fines
(fine sediment), which infiltrate into stream substrates, can smother incubating salmonid eggs and young
fry (lwamoto et al., 1978). Sessile benthic marine populations such as clams can be adversely affected by
sedimentation.

Stream Channel Alterations

Stream channel alterations include straightening and shortening channels (channelization), diverting
streams, widening or narrowing streams, changing stream gradients, and removing streamside vegetation.
Meandering stream courses are often "straightened" to accommodate road and/or utility alignments,
commercial or industrial fill areas, or residential developments. Straightening has the effect of shortening
the stream and may increase water velocity due to an increased stream gradient. The meanders in an
undisturbed stream system absorb the stream's energy and allow for the creation of pools and riffles.
When a stream is channelized, a trough is created, and there are few opportunities for necessary aquatic
habitats to form within the "trough™ to replace those that have been lost.

Channelization not only affects the hydraulic equilibrium of a flowing water system, but also can have an
adverse effect on stream biota, the distribution of streambed materials, stream temperature, and the
upstream migration of spawning salmon. Narrowing a stream channel by making it deeper may increase
stream bank erosion and decrease food organism productivity within the channel. Stream diversions
involve moving stream flow to another channel or precluding a stream from utilizing its entire floodplain.
Diversions of streams often are proposed where development activities such as roadways, mining, cleared
areas, or fill for pads, attempt to re-route a natural stream course around or away from the development
area. Diversions may be temporary or permanent, but in either case stream depth, gradient, and velocity
are subject to change with attendant alterations to the characteristics of the fish habitat. Small, clear-water
meandering streams are sensitive to channel modifications, although all streams are susceptible to adverse
impacts from alteration of stream hydraulic characteristics.

Siltation Impacts

Siltation, or turbidity, is the addition of suspended solids to freshwater or marine aquatic systems. Long-
term excessive turbidity above naturally occurring levels or at times of the year when aguatic systems are
generally clear can adversely affect overall stream or marine environment productivity, primarily by
reducing light penetration important to photosynthesis. When turbidity levels, over the long term, are
high, stream productivity begins to decline rapidly. The sunlight filtering effect of siltation can diminish
the photosynthesizing abilities of plants, ultimately reducing the productivity of the entire aquatic system
(Hall and McKay, 1983).

Turbid water also can result in an increase in stream temperature. The suspended particles in turbid water
absorb more radiation from the sun than clear water, initiating changes in stream temperature that can
affect the dissolved oxygen content and subsequently the ability of the stream to support fish. Short-term
changes in turbidity do not have a proven adverse affect. Streams that empty into the marine waters of the
coastal district are generally clear water systems that do not normally carry any significant amount of
suspended particles, except briefly during storm runoff events. Long-term significant siltation of
freshwater aquatic systems is potentially most detrimental in productive habitats such as anadromous fish
streams, which support spawning, rearing, and feeding fish (Iwamoto et al., 1978). Effects of increased
silt and sediment loads on fish and shellfish include interference with respiration and reduced visibility,
which can interfere with feeding activities. In addition, salmon may avoid turbid spawning areas (Bisson
and Bilby, 1982; Lewbel, 1983). Even where fish resources are not directly impacted by siltation,
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associated impacts of reduced photosynthesis, increased water temperature, and reduced dissolved oxygen
may decrease the value of aquatic systems to fish (Bjornn et al., 1977) (Cordova CMP 2000 Revision).

Disturbance of Wildlife Populations

During construction and operation of development sites and facilities, the physical presence of equipment,
machinery, ships, motor vehicles, and human beings can discourage or preclude the use of specific sites
or areas important to wildlife populations. Wildlife species in the District most susceptible to activity
disturbance are ducks, geese, shorebirds, seabirds, harbor seals, and sea lions. Ducks and geese are
present in the coastal district in largest numbers during spring and fall migration, and during winter
feeding and resting. The critically important resting and feeding activities that occur at these times could
be adversely affected by development activity if the disturbance is such that the birds are prevented from
utilizing feeding and resting areas. Some ducks that nest and summer in the District may acclimate to the
sights and sounds around them, while others may remain sensitive to disturbance.

Harbor seals, sea lions, and nesting seabirds use rocky cliffs and beach habitats in the coastal district for
haul-out, resting, and nesting. Although some acclimation to development activity can be expected, these
species are generally more sensitive to activity disturbance since their use areas are discrete and substitute
habitats are not readily available. Some marine mammals have been shown to be vulnerable to disruptions
caused by development activities. Helicopters, low-flying aircraft, boat traffic, and human presence have
been associated with pup mortality and declining use of some habitats by marine mammals. Johnson et al.
(1989) has compiled a synthesis of information on the effects of disturbance and noise on sea lions and
harbor seals.

Development activities in flat terrain or areas devoid of visual barriers may be more disturbing to wildlife
species than similar activities conducted where topography or vegetative buffers obscure visibility.
During construction and operation of development facilities, noise generated by machinery, heavy
equipment, and blasting produces varying degrees of disturbance to wildlife. During operation, noise
sources may decrease and/or change to sustained or continuous levels. The characteristics of noise vary
with its amplitude and frequency, and whether it is pulsed or non-pulsed. Potential disturbance to wildlife
can occur from both airborne and underwater noise.

Marine and terrestrial wildlife disturbed by noise may discontinue use of preferred haulout, breeding,
feeding, nesting, staging, or wintering areas. The availability of seasonal use areas that provide specific
life history requirements may be limited; hence, loss of habitat due to noise disturbance can affect
reproductive success and the viability of specific wildlife populations. As an example, preferred shoreline
resting and feeding areas used by wintering emperor geese have been subjected to encroachment by
shoreline facilities and increased noise and activity disturbance in recent years. Wildlife may be adversely
affected by loud and unpredictable noise (startling sounds). Nesting waterfowl and seabirds are
particularly vulnerable to startling noises that can result in direct mortality to eggs and young through
destruction, abandonment, or increased susceptibility to predation during the absence of the parent bird.
Egg mortality also can occur when exposed eggs become overheated or chilled after parents have been
driven from the nest. Molting birds may be vulnerable to noise disturbance since they are already under
considerable physiological stress during their flightless period. Birds on staging areas are actively feeding
to replenish fat reserves lost during spring migration (and prior to nesting) or preparing for extended
migrations south in the fall. Loss of access to these important seasonal feeding and resting areas due to
noise disturbance may seriously affect productivity and survival of adult birds.

Terrestrial Habitat Alteration and the Loss of Terrestrial Habitat

Development activities can impact the terrestrial (non-aquatic) habitats of the Coastal district by altering
their productivity, changing the vegetation composition, or converting the habitat to other uses.
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Development-related activities that could alter terrestrial habitats include clearing and excavation,
material sites, waste disposal and dredge spoil sites, or placement of sand or gravel pads for roads, work
pads, port and harbor facilities, residential and commercial developments, and community facilities.
Wildlife also may be precluded from using undisturbed habitats adjacent to directly disturbed habitats due
to noise or activity that discourages wildlife presence. The alteration or loss or terrestrial habitats are most
critical to wildlife populations if important feeding areas or seasonal use areas of limited availability are
disturbed.

Disturbance or Disruption to Cultural and Historic Resources

Cultural and historic resources and traditional use sites are sensitive to disturbance and disruption from
development activities. Sensitivities include damage of and theft to resources, and interference with
traditional activities. Activities with potential to damage resources or result in theft include excavation
associated with site preparation and facility construction, dredge and fill, mining and material borrow,
water impoundment from hydroelectric facilities, and activities of construction and spill cleanup
workforces. Development projects should institute policies to minimize these potential impacts.
Coordination and consultation with community elders, city officials, and Native organizations is
necessary.
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4.0 CHAPTER FOUR
ISSUES OF LOCAL CONCERN,
GOALS, AND OBJECTIVES

4.1 INTRODUCTION

Cordova is a coastal community and home to a large commercial fishing fleet and fish processing
industry. Its strategic location was key to early economic growth associated with fishing and the
transshipment of copper ore from the Kennecott Mine in the first half of the twentieth century. The
community continues to rely on commercial fishing.

The potential for the expansion of economic uses and activities in Cordova, such as recreation and
tourism, is dependent upon coastal resources: fish and wildlife; access to rivers, lakes, and streams; new
transportation and utility routes; or new community development.  This means that the citizens of
Cordova are both resource users and resource managers. In these roles, they participate in decisions
concerning the land and water uses and activities in the District.

4.1.1 Issues of Local Concern

The CMP provides a local, state, and federal framework for making decisions on the uses of coastal
resources and the activities taking place within the District. Issues concerning resource use and the needs
of local residents, businesses, and landowners are the focus of the CMP. Key issues include:

e Maintaining commercial fishing and fish processing,

e Access and use of public lands,

e Recreation and tourism,

e Development of energy resources and facilities,

e Improving transportation and utility facilities and services,
e Personal use/subsistence harvests of fish and wildlife, and

e Minimizing the risk from natural hazards.

In order to address these issues, Cordova has prepared a set of coastal management enforceable policies to
encourage responsible development, yet maintain fish and wildlife populations and air and water quality.
The policies are specific enough to provide clear direction, yet flexible enough to avoid undue restrictions
on property rights. The policies are in keeping with the recently amended ACMP and the provisions of
Alaska Statute (AS) 46.39 and 11 AAC 110, 11 AAC 112, and 11 AAC 114.

4.1.2 Goals and Objectives

The goals of the Cordova CMP reflect a wide spectrum of issues pertaining to coastal management and
the well-being of Cordova residents, businesses, and landowners. Underlying these goals is the
recognition that many Cordovans strive to enjoy economic prosperity and development, and that the
foundation of this prosperity is a balanced economy that includes the fishing, recreation/ tourism, and
timber industries. While coastal management cannot, by itself, ensure economic well-being, it provides a
land and water management framework that supports orderly and sensible development within the con-
straints of limited land, potential natural hazards, and sensitive habitats. The following issues, goals, and
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objectives were developed in 2000 from numerous meetings with the Cordova Planning Commission and
the general public. They have been slightly modified to address the requirements of the ACMP, but are
generally carried forward for this plan amendment.

4.2 COASTAL DEVELOPMENT

4.2.1 Issues of Local Concern

Most of the development in the greater Cordova area is concentrated along a narrow, low lying divide
extending from Odiak Slough east to Eyak Lake and in the foothills of Mount Eyak, which face west
across Orca Inlet toward Hawkins. The slopes of Mount Eyak bound the latter area to the north and
Mount Eccles to the south. From this central area, thin lines of settlement extend around both sides of
Eyak Lake, south along Whitshed Road, and north along Orca Road. Concentrated residential and
commercial development has occurred in the Heney Creek area along Whitshed Road, and at the 5.5 and
6.5 Mile areas along the Copper River Highway.

Water-dependent and water-related activities are common concepts in coastal management and in federal
permitting activities. The terms imply that development on the waterfront should be dependent on or
related to access to the water, and that other activities, where practicable, should look for alternative sites
away from the waterfront. Cordova has incorporated these concepts into its Waterfront Master Plan.
However, developable land within Cordova municipal boundaries is limited due to steep slopes, wetlands,
and land ownership, and may be concentrated in waterfront areas. Flexibility must be used when
applying coastal management and permitting activities in waterfront areas.

4.2.2 Goals and Objectives
GOAL 1 Balance economic development and resource use while maintaining

healthy coastal resources.

Objective A Locate and manage uses and activities to avoid significant adverse effects on the
physical, biological, social, and economic environment.

Objective B Develop policy guidance that can be practically implemented and enforced.

GOAL 2 Apply management guidelines in a fair and consistent manner regardless
of land and resource ownership.

Objective A Facilitate the local, state, and federal permitting process.

Objective B Develop fair and rational implementation of coastal management policies through the
Cordova Zoning Ordinance, Subdivision Ordinance, and other land management tools.

Objective C Ensure that applicable state and federal activities are consistent with the CCMP.
GOAL 3 Obtain greater local participation in the management of coastal resources
and related uses and activities in the area that affects local residents.

Objective A Work closely with the state and federal governments to minimize the adverse impacts of
state and federal resource development, disposal of interest in lands, and other land
management programs.
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GOAL 4 Assess the availability of waterfront land and need for potential
development.

Objective A Identify future waterfront land and water use needs for all potential development
activities.

GOAL 5 Prioritize use of the waterfront to ensure that water-dependent and water-
related use requirements are applied to development requests in a rational
manner.

Objective A Use innovative development techniques to maximize the use of available land.

Objective B Maximize the use of waterfront lands for water-dependent and water-related uses.
4.3 COASTAL ACCESS
4.3.1 Issues of Local Concern

Public access to coastal resources for both seasonal and year-round use is critical to Cordova’s economy
and quality of life. Businesses and residents alike depend upon appropriate access to, from, and along
coastal waters. Many residents and visitors enjoy hiking, camping, fishing, hunting, picnicking, viewing
wildlife, berry picking, and other outdoor recreation activities. Natural features, including scenic views,
clean air, fish and wildlife resources, wild land terrain, and recreational opportunities, provide the basis
for recreation and tourism activities. Most industries in Cordova require direct access to the water.
Access may include roads, trails, waterways, and marine anchorages. As land is subdivided for
development, it will be critical to maintain, and even increase, access to coastal water.

4.3.2 Goals and Objectives

Goal 6 Promote and maintain access opportunities to the coastal areas for
purposes of recreation, coastal development, transportation and utilities,
and commercial and seafood processing.

Goal 7 Promote physical and visual access by obtaining easements, where
appropriate, as coastal development occurs.

Objective A Reserve waterfront land for those uses needing direct access to water.

Objective B Improve public access to developed and undeveloped public waterfront areas on the road
system.

4.4 RECREATION
4.4.1 Issues of Local Concern

The Cordova area, including Prince William Sound and the Copper River Delta, is a major recreation and
commercial recreation attraction, offering excellent hunting, fishing, wild life observation, and boating
opportunities. Resident and nonresident use of these resources supports a local industry consisting of
lodge operators, air taxi services, boat and fishing charters, and guiding services. While there may be
benefits from increased commercial recreation activities, there can be potential conflicts with private
property owners and other resource users. In some cases, the quality of the recreation experience may be
changed. Conflicts include trespass on private lands, general disruption of community lifestyle,
competition for fish and wildlife resources, overcrowding, and littering. Benefits include increased
community facilities, improved community aesthetics, improved transportation access, and an increase in
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jobs and the tax base. Maintenance of the long-term viability and high level of quality is desired in the
recreation experience in Cordova.

4.4.2 Goals and Objectives
GOAL 8 Ensure the long-term viability and maintain a high level of quality in the

recreation experience in Cordova.

Objective A Identify potential sites for public use located in traditionally used recreation areas on
public lands.

Objective B Support development of recreational facilities in designated areas on public lands and on
private lands where the landowner is agreeable.

GOAL 9 Ensure that the adverse impacts resulting from public and private
recreation and/or tourism uses and activities are minimized and/or
mitigated.

Objective A Evaluate the impact of commercial recreation and/or tourism development on sensitive
fish and wildlife populations and habitat, cultural resources, and water quality.

Objective B Assess cumulative impacts and identify existing and potential carrying capacity
considerations associated with commercial recreation/tourism development in the
Cordova area.

Objective C  Encourage responsible remote recreation development, including alternatives on public
lands such as concentrating commercial recreation/tourism development in nodes or
clusters at selected locations.

45 NATURAL HAZARDS
45.1 Issues of Local Concern

Cordova, like other areas of Alaska, is likely to be subject to future earthquakes, marine landslides,
flooding, avalanches, erosion, and wind damage. The potential for geophysical hazards should be
assessed prior to coastal development.

4.5.2 Goals and Objectives
GOAL 10 Provide for public safety and minimize exposure to danger when

developing coastal areas.

Objective A Use available data concerning seismic, avalanche, erosion, flood, and wind hazards in
development design.

Obijective B Incorporate appropriate development criteria into local land use regulations to minimize
the impact of these hazards.

Objective D Require sound engineering and construction practices to ensure the safe siting, design,
and construction of public and private facilities.

Objective E~ Work with property owners to prepare best management practices for the siting and
design of development in hazard-prone lands, or in designated Natural Hazard Areas.
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4.6 CULTURAL, ARCHAEOLOGICAL, AND HISTORIC RESOURCES
4.6.1 Issues of Local Concern

The Cordova area has been used by a number of cultures, including the Chugach Eskimos, Eyak Indians,
Russian explorers and colonists, and later, immigrants of American and European descent. As a result,
the number of known, and potential, cultural and historical resources are significant and can make a
valuable contribution to understanding the past. Without proper care, sites and artifacts of this rich
heritage are subject to potential damage from development activities, looting or vandalism, and natural
erosion.

4.6.2 Goals and Objectives

GOAL 11 Preserve the cultural, ethnic, and historical values of the Cordova area.

Objective A Develop and implement siting and construction procedures to avoid damage to cultural
and historical resources on public and private lands where federal permitting, licensing,
funding, or technical assistance is involved.

Objective B Support increased enforcement of regulations that protect archaeological resources and
sites.

Objective C  Encourage public awareness of the existence of archaeological and historic resources in
the region and the harm created by disturbance or vandalism.

4.7 SAND AND GRAVEL RESOURCES
4.7.1 Issues of Local Concern

Cordova served as the port for shipping processed ore from the Kennicott Copper Mine to market until
the mine closed in the 1930s. Current mining activities are mainly associated with extraction of sand,
gravel, and rock for road, marine facility, and construction fill material. While mining has not been a
significant issue in Cordova, traditional concerns usually consist of reclaiming sites upon completion of
use, potential impacts to stream hydraulics and anadromous fish streams when mining occurs in
floodplains, and conflicts with adjacent land uses from noise, dust, and truck traffic.

4.7.2 Goals and Objectives

GOAL 12 Provide opportunities for environmentally sound mineral resource
exploration and extraction, and support development of sand and gravel
resources to facilitate local development.

Objective A Identify potential mineral deposits within the Cordova planning area.

Objective B Work with public and private mineral owners to identify potential needs for and sources
of sand and gravel for community expansion.

GOAL 12 Mitigate potential adverse impacts from mineral exploration and sand and
gravel extraction activities.

Objective A Develop recommended guidelines for exploration and extraction of sand, gravel, and
other minerals to avoid, or minimize, adverse impacts to fish and wildlife, cultural
resources, air and water quality, and other land uses.

Chapter 4 Issues of Local Concern 39 DRAFT
Goals and Objectives



Objective B Evaluate requirements for annual and end-of-project reclamation activities for mineral
extraction activities.

4.8 TRANSPORTATION AND UTILITIES
4.8.1 Issues of Local Concern

Because of the mountainous topography, availability of suitable space on public lands in the Cordova area
for locating transportation facilities is low. The cost of building such facilities is high. At other facilities,
such as airstrips, operations can be severely constrained by weather. Maintenance of existing facilities
also can create economic problems. All of these factors contribute to high construction and maintenance
costs for transportation facilities in the District.

In the case of some of the existing facilities, such as boat harbors and the port, the current capacity is
inadequate to meet demands, thereby supporting the need for new facilities such as those proposed at
Shepard Point. Physical access to Cordova has been an important issue for Cordova.

Once a major steamship stop on the route from Seattle, Cordova was once the marine terminus for the
Copper River Railroad. However, the closure of the Kennecott Copper Mine and uplift caused by the
1964 earthquake reduced Cordova’s transportation role in the region. Changes in air travel have also
occurred. This change and the lack of an overland connection between Cordova and other parts of Alaska
and the cost of transporting goods, affects economic development opportunities available to the
community.

Alrport

The community has a large airport with a paved runway capable of handling jet traffic. Cordova enjoys
daily jet service to Anchorage, Juneau, and Seattle, as well as two to three commuter flights to Anchorage
daily — depending upon the season. The community is also served by a number of air charter services.

Ferry

The Alaska Marine Highway serves the community. Beginning in the middle of September 2004,
Cordova will be serviced by the M.V. Tustumena and/or the M.V. Kennecott. Beginning in May 2005,
the M.V. Chenega will provide Cordova with daily service to Whittier and Valdez, this vessel will be
home ported in Cordova. The nearest road link to the rest of the state is Valdez; a community located 65
miles to the northwest.

Roads

Several alternatives for improved road transportation access are under consideration. Development of a
Copper River Highway was initiated in 1935 and reconsidered under the Hickel administration, but is
currently suspended. Other road connections from the Richardson Highway have also been proposed,;
however, local opinions on the road project are strong and split down the middle.

Port

The 1964 earthquake ended Cordova’s capacity to serve as a deep-water port. Cordova is currently
working on re-establishing itself as a deep water port by building new port facilities at Shepard Point in
Nelson Bay; an area approximately 6 miles north of the current port area. The proposed Shepard Point
Road and deepwater port would improve marine access to Cordova and oil spill response within Prince
William Sound.
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Water, Sewer, and Solid Waste

Adequate water, sewer, and solid waste facilities are also an important need. Inadequate facilities
contribute to health problems and air and water pollution. Improperly controlled landfills create an
attractive nuisance for wildlife, such as brown bears. Dumping of marine trash and provision of improved
harbor and solid waste facilities are issues in Cordova.

4.8.2 Goals and Objectives

GOAL 13 Improve transportation access in a manner that minimizes or mitigates
adverse social and environmental impacts to the Cordova area.

Objective A Support improvement of basic transportation needs of the community.

Objective B Provide guidance to marine and surface transportation improvement projects that
minimize or mitigate adverse social and environmental impacts.

GOAL 14 Provide reliable water supplies and sewage treatment systems.

Objective A Support upgrades to water supply systems to reduce water loss and provide adequate
water distribution.

Objective B Work to improve public and private sewage disposal systems to minimize water quality
problems.

GOAL 15 Improve marine waste and solid waste disposal services and facilities.

Objective A Support the development of waste disposal facilities to handle harbor trash, waste ail,
vessel sewage, and recycling.

Objective B Improve the solid waste/landfill facilities in Cordova.

Objective C Work with state, federal, and local agencies to identify, fund, and implement options to
dispose of marine wastes.

4.9 FisH AND WILDLIFE RESOURCES AND HABITATS
49.1 Issues of Local Concern

The fish and wildlife of Cordova, Prince William Sound, and the Copper River Delta draw on the diverse
habitats of the region and are important to the local residents in many ways. Anadromous fish, marine
fish, and shellfish support a major portion of the economy of Cordova. Fish and wildlife also are utilized
for personal use, sports and subsistence harvests, and as an attraction for visiting tourists. Some species,
such as marine mammals, anadromous fish, and certain raptors and waterfowl, are protected under federal
and state laws.

River valleys, upland forests, shorelines, and near shore waters contain important habitat for various life
history stages of fish and wildlife, and are often the areas used for commercial, personal use, sports, and
subsistence harvests. As development and use occurs, there is potential for adverse effects on fish and
wildlife through the direct detrimental effects from deterioration of water quality, increased human use,
and adverse changes in habitat. There are areas of particular importance or sensitivity, such as fish
spawning habitat, where fish and wildlife use should be protected in a reasonable manner.

The distribution of fish and wildlife and use of habitat becomes a consideration for harbor and waterfront
development because of local, state, and federal regulatory requirements and concerns. The review of
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applications for state and federal permits includes an assessment of potential affects on fish and wildlife.
Depending on the outcome of the assessment, a developer may be required to modify a project to avoid or
mitigate adverse effects as a condition of receiving a permit. However, it is sometimes difficult to obtain
consensus between applicants and state and federal agencies on appropriate mitigation measures.

4.9.2 Goals and Objectives

GOAL 16 Protect coastal habitats and maintain fish and wildlife populations through
management of lands and waters and development activities.

Objective A Work with appropriate state and federal agencies, as well as other land owners where
agreeable, to identify and protect important coastal and marine habitats.

Obijective B Identify the appropriate level of intensity and density levels for development activities in
those areas with important habitat values and sensitivity.

Objective C Identify functional and legal requirements for buffers, structural setbacks, and other
development standards in order to minimize and mitigate the potential impacts from
projects.

GOAL 17 Protect slope stability when developing upland areas.

Objective A Minimize or mitigate clearing and other disturbance of vegetation during development in
upland areas where mass wasting is an identified hazard, in a designated Natural Hazards
Area, or where it can be reasonably anticipated.

Objective B Provide adequate drainage of surface runoff when developing upland areas.
Objective C  Consider soil suitability and limitations in the design and siting of development.
Objective D Keep off-road vehicular use to a minimum in steep areas sensitive to erosion.

4.10 COMMERCIAL FISHERIES AND SEAFOOD PROCESSING
4.10.1 Issues of Local Concern

The fish resources of the Cordova area are currently one of the economic mainstays of many local
residents, and comprise a portion of the personal use and subsistence resources they harvest. Because the
viability of fisheries resources is dependent on offshore and onshore habitats, development of other
resources has the potential for adverse impacts on fisheries if appropriate safeguards are not taken.

Fish processing also provides significant employment and income to local residents and business owners.
Approximately seven processors currently operate in the Cordova area. Onshore processors can be
subject to economic constraints associated with changing markets, technologies, and permitting
requirements, particularly with regard to processing waste disposal. The fish processing industries should
be supported with appropriate incentives and the use of new technologies for processing, and waste
reduction and disposal should be explored.

4.10.2 Goals and Objectives

GOAL 18 Support the local commercial fishing industry in their efforts to maintain
the economic and environmental health of Cordova regional fisheries.

Objective A Encourage the maintenance of marine and freshwater habitat areas that support
commercial fisheries, and promote the rehabilitation of former biologically productive
marine and freshwater habitats.
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Objective B Where interest is shown, support shellfish mariculture development that complements or
does not adversely impact existing resources and the economy.

GOAL 19 Minimize conflicts between fisheries and other development activities.

Objective A Promote mechanisms that mitigate conflicts between fisheries and other natural resource
developments.

Objective B Support scientific research and analysis to understand the effect of various development
activities on fisheries resources and habitats.

4.11 AIR, LAND, AND WATER QUALITY
4.11.1 Issues of Local Concern

Cordova is fortunate to have relatively good air and water quality. Clean water is especially important in
supporting fishery resources and providing the City with a water supply. Sources of existing and
potential pollution include old and new fuel spills, ineffective septic systems, landfills, road runoff, and
seafood processing wastes. Petroleum spills from large and small vessels are also a current and potential
source of marine water pollution. Potential sources of air pollution are highly localized and do not appear
to be a significant concern.

The environmental quality of areas and resources used by Cordova residents suffered greatly as a result of
the Exxon Valdez oil spill. There continues to be concern about the persistence of oil and long-term
effects of the spill. While additional safeguards have been implemented since the spill, tankers continue
to pass through waters near Cordova en route to west coast refineries. The possibility of additional spill
events still exist, and Cordova residents must remain involved in planning for oil spill prevention,
response, and clean up.

4.11.2 Goals and Objectives
GOAL 20 Protect and maintain air and water quality through the use of siting, design,

and construction techniques for development activities.

Objective A Require a buffer or development setback around lakes and streams for activities related to
fuel storage and waste disposal.

Objective B Identify methods for providing potable water supplies, and methods for sewage and solid
waste disposal for residents and vessels of Cordova.

Objective C  Require, as part of the municipal subdivision approval process, documentation that
proposed septic systems, or a state-approved alternative system, can provide safe, long-
term disposal of wastewater.

Objective D Support development of new practices to reduce discharge and accumulation of finfish
processing wastes into the marine environment.

Objective E Identify water quality research needs, such as effects of process water discharge and
persistence of waste discharge accumulations.

GOAL 21 Strengthen community involvement in local and regional oil spill
prevention, response, and cleanup plans.

Objective A Work with the oil and gas industry in their preparation of oil spill contingency plans,
which provide for in-region capability to prevent and respond to spill events.
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Objective B Support additional and improved bulk fuel storage facilities, development of adequate
local and regional spill response capability, and improved fuel delivery to fuel storage
facilities.

Objective C  Discontinue fuel spillage that contributes to water quality problems in Eyak Lake.
4.12 TIMBER RESOURCES
4.12.1 Issues of Local Concern

Timber has been harvested near Cordova since the beginning of the twentieth century. Timber resources
were the main criteria in land selections by the Eyak and Chugach Alaska corporations, and timber
harvesting has been a promising economic activity for corporation shareholders.

The Alaska Forest Resources and Practices Act addresses timber harvest practices on private lands and
satisfies coastal consistency review requirements for state and federal approvals. The Act attempts to
balance private ownership rights with the protection of fish and wildlife resources and water quality that
benefit residents of the region area. Cordova currently includes requirements related to timber harvest
activities in its zoning regulations.

Timber harvest also provides some employment and income to local residents and businesses. Timber
harvest operations can be subject to economic constraints associated with changing markets, technologies,
and permitting requirements. Timber harvest should be supported with appropriate incentives, and use of
new technologies for more efficient forest harvest should be explored.

4.12.2 Goals and Objectives
GOAL 22 Support timber-harvesting activities that promote local development and
economic growth.

Objective A Provide appropriate incentives for more efficient forest utilization.

Objective B Accommodate the transfer of logs across coastal areas in suitable areas and identify water
quality, and fish and wildlife research needs.

Objective C ~ Where interest is shown, support local value-added forest products industry development
that compliments existing resources and the economy.
GOAL 23 Ensure environmentally-sound timber harvesting activities.

Objective A Require the use of timber harvest practices that maintain important fish and wildlife
habitat and mitigate significant adverse impacts to water quality.

Objective B Provide incentives and encourage harvest practices that minimize or mitigate significant
adverse aesthetic impacts.
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Objective C ~ Where interest is shown, support local value-added forest products industry development
that complements existing resources and the economy.

Objective D  Promote means to mitigate conflicts that may arise between timber harvesting and other
natural resource development projects.

Objective E~ Work with private landowners by reviewing plans for timber transport along the public
road system, in populated areas, and in designated recreation and public use areas to
minimize potential adverse environmental impacts and conflicts.

Obijective F Participate in review of state and federal timber harvesting policies and regulations to
support safe and responsible timber harvest activities.

4.13 SuUBSISTENCE/PERSONAL USE OF FISH AND WILDLIFE
4.13.1 Issues of Local Concern

Many Cordova residents use fish and wildlife resources for personal use and subsistence. In general,
residents of Alaska rural communities have been more dependent on subsistence resources due to fewer
local employment opportunities, high transportation costs, social and cultural traditions, and preferred
diet. Subsistence resources and use activities can be affected by major resource development, such as
commercial recreation/tourism, commercial fishing, timber harvesting, and offshore oil and gas
development, and by over utilization by subsistence users. The Exxon Valdez grounding has shown that
oil spills can have a significant adverse effect on subsistence activities.

Cordova recognizes that subsistence use is an important use of the fish, game and plant resources in the
region, especially for village residents. In other parts of Alaska, competition is increasing among
subsistence users, and sport, commercial, and commercial recreation/tourism users. Subsistence and
personal use of fish and wildlife in Cordova also faces increasing competition from other users of the
resources. As a result, resource allocation among subsistence, sport, commercial, and commercial
recreation/ tourism users is a growing concern.

4.13.2 Goals and Objectives

GOAL 24 Support resident use of local fish, game, and plant resources to meet
traditional, cultural, and economic needs, on public lands, and on private
lands where agreeable to the landowners.

Objective A Manage fish and wildlife harvests to preserve the opportunity for subsistence and
personal use while minimizing private property damages caused by public use of
subsistence resources.

Objective B Work with the ADF&G and the USFS to identify areas and resources on public lands that
are important to residents and their appropriate management.

GOAL 25 Ensure that land use and development decisions on public lands consider
personal use and subsistence resources and activities.

Objective A Work to maintain and improve fish and wildlife habitats important for personal use and
subsistence resources.

Objective B Encourage development that avoids, minimizes, or mitigates potential adverse impacts to
personal use and subsistence resources and activities.

Objective C  Support the use of, and access to, personal use and subsistence resources on public lands.
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5.0 CHAPTER FIVE
ENFORCEABLE POLICIES

5.1 INTRODUCTION

The policies presented in this chapter are the "rules” of the CCMP. All land and water uses and activities
occurring on state and private lands, and federally-permitted activities which affect coastal resources
within the Cordova coastal boundary are subject to the policies of the CCMP. Uses and activities must
comply with applicable coastal management policies to be considered "consistent™ with the District's
CMP. These policies are the standards used by all parties participating in the consistency determination
process during review of state and federal permit applications (see Chapter 7).

5.2 ADEQUACY OF EXISTING STATE AND FEDERAL LAWS
Under State statutes, the enforceable policies of the District CMP must:
e Be clear and concise as to the activities and persons affected by the policies, and the requirements
of the policies;

e Use precise, prescriptive, and enforceable language; and

o Not address a matter regulated or authorized by state or federal law unless the enforceable
policies relate specifically to a matter of local concern.

A matter of local concern is a specific coastal use or resource within a defined portion of the District that
is:

o Demonstrated as sensitive to development,

o Not adequately addressed by state or federal law, and

e Of unigque concern to the District as demonstrated by local usage or scientific evidence.

Under state regulations, District enforceable policies that address matters included in the statewide
standards must be a matter of local concern in order to be approved. In regard to the second prong of the
test, a specific coastal use or resource is not adequately addressed by state or federal law when: (1) the
laws are broad in scope and general in their application and more specificity is needed to address local
issues; or (2) a local issue or management goal related to the categories of uses, activities, or areas
identified in the statewide standards and designations is not addressed by state or federal law.

In the sections that follow, adequacy is discussed for each matter that is addressed by the Cordova
enforceable policies in this chapter.
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5.3 CoASTAL DEVELOPMENT STANDARD

11 AAC 112.200. Coastal development.

(a) In planning for and approving development in or adjacent to coastal waters, districts and state
agencies shall manage coastal land and water uses in such a manner that those uses that are
economically or physically dependent on a coastal location are given higher priority when compared
to uses that do not economically or physically require a coastal location.

(b) Districts and state agencies shall give, in the following order, priority to:
(1) water-dependent uses and activities;
(2) water-related uses and activities; and

(3) uses and activities that are neither water-dependent nor water-related for which there is no
practicable inland alternative to meet the public need for the use or activity.

(c) The placement of structures and the discharge of dredged or fill material into coastal water must,
at a minimum, comply with the standards contained in 33 C.F.R. Parts 320 - 323, revised as of July
1, 2003. (Eff. 7/1/2004, Register 170)

5.3.1 Coastal Development Applicability

Enforceable policies apply to development in or adjacent to coastal waters throughout the entire coastal
resource district and to shorelines within the Eyak Lake AMSA, which has been designated for recreation
and tourism use (see “Coastal Water” Appendix D, Definitions).

5.3.2 Coastal Development Adequacy

Prioritization of Uses

The statewide coastal development standard directs coastal districts to prioritize uses and activities in the
coastal area based on whether the uses are water dependent, water-related, or neither — but without an
inland alternative. These terms are broad in scope and an enforceable policy that defines which uses or
activities in the district fall into each of the three categories is making the broad standard more specific.

Placement of Structures and Discharge of Dredged or Fill Material

The coastal development standard requires compliance “at a minimum” with U.S. Army Corps of
Engineers (Corps regulations at, 33 Code of Federal Regulations Parts 320 to 323. These regulations
provide the Corps with general permitting authority over the placement of structures and discharge of
dredged or fill material into navigable waters; the laws are broad in scope and general in their application.
The enforceable policies that relate to this standard provide more specificity to ensure that local issues are
addressed.

5.3.3 Coastal Development Enforceable Policies

CD-1. Prioritization of Waterfront Land Use

In accordance with the prioritization requirement set forth in 11 AAC 112.200(b), the following shall be
applied to coastal waters and within the AMSA:

A. The following non-exhaustive list of land and water uses and activities are considered “water

dependent.” Such uses are economically or physically dependent upon a coastal location, and as such
are given a higher priority than those land and water uses and activities that are not water-dependent:
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fish hatcheries; mariculture activities; fish processing; float plane bases; boat harbors; freight, fuel, or
other docks; marine-based tourism facilities; boat repair, haul outs, marine ways, and accessory
attached housing; remote recreational cabins dependent on water access; and facilities that serve as
inter-modal transportation links for the transfer of goods and services between the marine
transportation system and the road system.

B. The following non-exhaustive list of uses and activities are considered “water-related,” and thus
given a lower priority of use than those previously listed as “water-dependent”: marine retail stores
and commercial activities such as hotels, restaurants, and other similar uses that provide views and
access to the waterfront.

C. Uses and activities which are neither water dependent nor water-related, but for which there is no
practicable inland alternative to meet the public need for the use or activity, receive the lowest
priority. Such uses and activities shall be permitted when it is not practicable to develop a site with a
water-dependant or water-related use or activity due to shallow bathymetry or unusual lot
characteristics such as substandard size, frontage, or steep topography, or when such uses would be
inconsistent with zoning.

CD-2. Placement of Structures and Fill in Coastal Waters

A. Piling-supported or floating structures shall be used for construction in coastal waters and
lakeshores within the AMSA, unless clear and convincing evidence shows that all of the
following conditions exist:

1. There is a documented public need for the proposed activity;

2. There are no practicable inland alternatives that would meet the public need and allow
development away from the waterfront;

Denial of the fill would prevent the applicant from making a reasonable use of the property;

4. The fill is placed in a manner that minimizes impacts on adjacent uses, public access
easements along the shoreline, and water views;

5. The fill is the minimum amount necessary to establish a reasonable use of the property; and
6. Development of the property would support a water dependent use.

B. Placement of piling-supported or floating structures in coastal waters shall be subject to the
following standards:

1. Use of structures shall be consistent with the allowable uses on the adjacent uplands. Where
multiple uses occur, allowable uses shall be determined by extending the property boundary
seaward and perpendicular to the shoreline.

2. Structures shall not be treated with exteriorly applied creosote preservative coatings.

5.4 COASTAL ACCESS STANDARD

11 AAC 112.220. Coastal access. Districts and state agencies shall ensure that projects maintain
and, where appropriate, increase public access to, from, and along coastal water. (Eff. 7/1/2004,
Register 170)
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5.4.1 Coastal Access Applicability

Enforceable policies apply to, from, and along coastal waters throughout the entire District and to, from,
and along shorelines within the Eyak Lake AMSA, which has been designated for recreation and tourism
use (see “Coastal Water” Appendix D).

5.4.2 Coastal Access Adequacy

The statewide coastal access standard is a very broad standard. The enforceable policies related to this
standard provide more specific direction for providing appropriate public access to, from, and along
coastal water. Alaska Department of Natural Resources (ADNR) access requirements are limited to
ADNR tidelands or disposals of interest in state lands. No state or federal laws deal specifically with
providing coastal public access irrespective of land ownership.

5.4.3 Coastal Access Enforceable Policies

CA-1. Maintenance of Public Access to Coastal Water

Proposed uses or activities shall not impede or degrade trails, viewsheds, beaches, boat launches, and
other modes of access to coastal water and to shorelines within designated recreation and tourism use
areas.

CA-2. Increased Public Access

Subdivision of State, University, Mental Health Trust, City, Eyak, and Chugach Corporation lands shall
include public access to, from, and along coastal water and shorelines within designated recreation and
tourism use areas.

CA-3. Enhanced Public Access

Capital Improvements on or adjacent to publicly-owned waterfront property shall incorporate walkways,
shelters, and viewing platforms whenever practicable to increase public access to, from and along coastal
waters and shorelines within designated recreation and tourism use areas.

5.5 RECREATION

Refer to the Eyak Lake AMSA, Chapter 6.
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5.6 NATURAL HAZARDS STANDARD AND PLAN REQUIREMENTS

11 AAC 112.210. Natural hazard areas. (a) In addition to those identified in 11 AAC 112.990, the
department, or a district in a district plan, may designate other natural processes or adverse
conditions that present a threat to life or property in the coastal area as natural hazards. Such
designations must provide the scientific basis for designating the natural process or adverse condition
as a natural hazard in the coastal area, along with supporting scientific evidence for the designation.

(b) Areas likely to be affected by the occurrence of a natural hazard may be designated as natural
hazard areas by a state agency or, under 11 AAC 114.250(b), by a district.

(c) Development in a natural hazard area may not be found consistent unless the applicant has taken
appropriate measures in the siting, design, construction, and operation of the proposed activity to
protect public safety, services, and the environment from potential damage caused by known natural
hazards.

(d) For purposes of (c) of this section, "appropriate measures in the siting, design, construction, and
operation of the proposed activity" means those measures that, in the judgment of the coordinating
agency, in consultation with the department’s division of geological and geophysical surveys, the
Department of Community and Economic Development as state coordinating agency for the National
Flood Insurance Program under 44 C.F.R. 60.25, and other local and state agencies with expertise,

(1) satisfy relevant codes and safety standards; or
(2) in the absence of such codes and standards;

(A) the project plans are approved by an engineer who is registered in the state and has engineering
experience concerning the specific natural hazard; or

(B) the level of risk presented by the design of the project is low and appropriately addressed by the
project plans. (Eff. 7/1/2004, Register 170)

11 AAC 114.250. Subject uses, activities, and designations. (b) A district shall consider the
likelihood of occurrence of natural hazards in the coastal area and may designate natural hazard
areas. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

5.6.1 Natural Hazards Applicability and Designations

The applicability of enforceable policies is limited to natural hazard areas designated by the district under
11 AAC 114.250(b) (Volume 11, Maps).

5.6.2 Natural Hazards Adequacy

The natural hazards statewide standard provides general appropriate measures for the siting and operation
of activities within designated areas. In addition, 11 AAC 114.270(g) allows districts to adopt
enforceable policies that will be used to determine whether a use or activity will be allowed within a
designated areas. Enforceable policies related to this standard provide specific measures to help minimize
impacts within designated areas and to ensure that local issues are addressed. Policies also identify
specific disallowed uses within designated areas and the criteria that will be used to determine whether a
use will be allowed. Other state and federal laws that deal with development activities in floodplains and
other hazard areas are broad in scope and general in their application.
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5.6.3 Natural Hazards Enforceable Policies

NH-1. Appropriate Measures

In accordance with the “appropriate measures” requirement set forth in 11 AAC 112.210 (c) and (d), the
applicant shall consult with the City to incorporate local knowledge to develop best management practices
applicable to the specific conditions at the proposed development site.

5.7 SAND AND GRAVEL STANDARD

11 AAC 112.260. Sand and gravel extraction. Sand and gravel may be extracted from coastal
waters, intertidal areas, barrier islands, and spits if there is no practicable alternative to coastal
extraction that will meet the public need for the sand or gravel. (Eff. 7/1/2004, Register 170)

5.8 SAND AND GRAVEL APPLICABILITY

Enforceable policies apply to coastal waters, intertidal areas, barrier islands, spits, and practicable
alternatives throughout the entire coastal resource district (See Coastal Waters, Appendix D Definitions).

5.8.1 Sand and Gravel Adequacy

The statewide sand and gravel extraction standard is a very broad standard. Enforceable policies related
to this standard provide specificity for extraction activities. Other state or federal laws that deal with
permitting of sand and gravel extraction are broad in scope or limited in application to specific state or
federal lands.

5.8.2 Sand and Gravel Enforceable Policies

SG-1. Sequencing of Coastal Extraction and Practicable Alternatives

To the extent practicable, sources of sand, gravel, rock, and other construction materials shall be approved
in the following sequence:

A. Existing approved gravel pits or quarries operated in compliance with state and federal
authorizations;

B. Reuse of material from abandoned development area, unless reuse could cause more
environmental damage than non-use;

C. New upland sites;
D. Beaches of low habitat values; and

E. Streams that do not provide fish habitat.

SG-2. Instream Material Extraction

Extraction of sand and gravel from all stream floodplains shall be located and conducted to avoid changes
to channel hydraulics and the potential for channel diversion through the extraction site.

SG-3. Best Management Practices for Anadromous Waters

In streams and their floodplains that provide habitat for anadromous fish, the following practices shall be
incorporated into the siting, design, and operation of sand and gravel extraction activities:
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Clearing of riparian vegetation and disturbance of natural banks shall be minimized;

To the extent practicable, sand and gravel extraction site configurations shall be shaped to blend
with physical features and surroundings;

Settling ponds shall be adequately diked or set back from active channels to avoid breaching by a
25-year frequency flood. Effective use of recycled water shall minimize water withdrawal and
subsequent discharge of effluent to adjacent lands or waters; and

Equipment storage and operation shall be conducted in a manner that does not release fuel and
lubricants into the environment.

SG-4. Reclamation and Restoration

Reclamation of all upland and floodplain extraction sites shall be required unless such reclamation would
cause greater adverse impact to the environment than leaving the area un-reclaimed. At a minimum,
reclamation shall include the following elements, as applicable:

A.

B.

Topsoil and overburden shall be segregated and stored separately above the 25-year floodplain of
watercourses.

At the end of each extraction season, all disturbed areas shall be regraded to stable slopes. Within
mean annual floodplains, regrading to ground contours that will not entrap fish nor significantly
alter stream hydraulics shall occur at the end of each operating season. Tailings used in the
construction of settling ponds and other essential facilities may be retained in place until
completion of their use.

At the completion of extraction, all disturbed areas shall be stabilized and revegetated, as
appropriate. Restoration shall include the following:

1. All disturbed areas shall be graded to stable slopes that blend with the natural topography;
2. Erosion control measures shall be implemented as appropriate to stabilize the site;

3. Areas designated for revegetation shall be covered with topsoil to encourage establishment of
native plant species; and

4. Where material sites that are excavated below groundwater may have value as habitat for
waterfowl or fish, the resource agencies shall be consulted on the final design and schedule
of the restoration plan.

Excluded from these requirements is the portion of a gravel extraction site required to provide materials
for continuing maintenance and operation. Maintenance sand and gravel sites shall comply with the
requirements of part b) of this policy.

5.9 HISTORIC, PREHISTORIC, AND ARCHAEOLOGICAL RESOURCES STANDARD AND PLAN

REQUIREMENTS

11 AAC 112.320. Historic, prehistoric, and archeological resources. (a) The department will
designate areas of the coastal zone that are important to the study, understanding, or illustration
of national, state, or local history or prehistory, including natural processes.

(b) A project within an area designated under (a) of this section shall comply with the applicable
requirements of AS 41.35.010 — 41.35.240 and 11 AAC 16.010 — 11 AAC 16.900. (Eff. 7/1/2004,
Register 170)
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11 AAC 114.250. Subject uses, activities, and designations. (i) A district shall consider and
may designate areas of the coast that are important to the study, understanding, or illustration
of national, state, or local history or prehistory. (Eff. 7/1/2004, Register 170; am 10/29/2004,
Register 172)

5.9.1 Historic, Prehistoric, and Archaeological Resources Applicability and
Designations

Cordova recognizes that the number of known, and potential, cultural, and historical resources are
significant and can make a valuable contribution to understanding the past.

The applicability of enforceable policies is limited to those sites on the Alaska Heritage Resources Survey
(ARHS) inventory of all reported historic and prehistoric sites within the State of Alaska, and to the
District under 11 AAC 114.250(i). The ARHS inventory is maintained by the State Office of History and
Archaeology. The ARHS inventory of cultural resources includes objects, structures, buildings, sites,
districts, and travel ways, with a general provision that they are over 50 years old. To date over 22,000
sites have been reported within Alaska. For each individual site, the ARHS maintains a site record
containing such information as the site name, a description of the physical remains, data on the site's
location, and a list of bibliographic citations, as well as a variety of additional information relevant to
management and research needs.

5.9.2 Historic, Prehistoric, and Archeological Adequacy

The historic, prehistoric, and archeologic resources standard provides general appropriate measures for
the preservation and protection of such resources within designated areas. In addition, 11 AAC 114.250
allows districts to adopt enforceable policies that will be used to determine whether a use or activity will
be allowed within the designated area. Enforceable policies related to this standard provide specific
measures to help minimize impacts within designated areas and to ensure that local issues are addressed.
5.9.3 Historic, Prehistoric, and Archeological Enforceable Policies

HPA-1 Appropriate Measures

In accordance with the “appropriate measures” requirement set forth in 11 AAC 112.210 (c) and (d), the
applicant shall consult with the City, Eyak Corporation, and Chugach Corporation, to incorporate local
knowledge regarding the presence of historic, prehistoric, and archeological resources in the designated
areas (see Section 5.9.1).
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5.10 TRANSPORTATION AND UTILITIES STANDARDS

11 AAC 112.240. Utility routes and facilities. (a) Utility routes and facilities must be sited inland
from beaches and shorelines unless:

(1) the route or facility is water-dependent or water related; or

(2) no practicable inland alternative exists to meet the public need for the route or facility.
(b) Utility routes and facilities along the coast must avoid, minimize, or mitigate:

(1) alterations in surface and ground water drainage patterns;

(2) disruption in known or reasonably foreseeable wildlife transit;

(3) blockage of existing or traditional access. (Eff. 7/1/2004, Register 170)

11 AAC 112.280. Transportation routes and facilities. Transportation routes and facilities must
avoid, minimize, or mitigate:

(1) alterations in surface and ground water drainage patterns;

(2) disruption in known or reasonably foreseeable wildlife transit; and

(3) blockage of existing or traditional access. (Eff. 7/1/2004, Register 170)

5.10.1 Transportation and Utilities Applicability
Enforceable policies apply throughout the entire District.
5.10.2 Transportation and Utilities Adequacy

The statewide transportation and utility routes and facilities standards are limited to addressing impacts to
surface and groundwater drainage patterns, disruption in known or reasonably foreseeable wildlife transit,
and blockage of existing or traditional access. Enforceable policies that relate to these standards provide
more specific measures that address route and facilities local issues and concerns. Other state and federal
laws that deal with the permitting of transportation and utility routes and facilities are broad in scope and
general in their application.

5.10.3 Transportation and Utilities Enforceable Policies

TU-1  Visual Access

Where practicable, overhead lines shall be located in a manner that does not interfere with scenic coastal
vistas.

TU-2  Corridor Consolidation and Integration

In accordance with the requirements set forth in 11 AAC 112.240, utility corridors shall, wherever
practicable, be integrated with roads and other transportation corridors.
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5.11 FISH AND SEAFOOD PROCESSING REQUIREMENTS

11 AAC 114.250. Subject uses, activities, and designations. (f) A district shall consider and may
designate areas of the coast suitable for the location or development of facilities related to commercial
fishing and seafood processing. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

5.11.1 Fish and Seafood Processing Applicability and Designations

The applicability of enforceable policies is limited to areas of the coast designated by the District under
11 AAC 114.250(f) as suitable for the location or development of facilities related to commercial fishing
and seafood processing. Although Cordova recognizes that fish processing provides significant
employment and income to local residents and business owners, no areas of the coast suitable for the
location or development of facilities related to commercial fishing and seafood processing are designated
due to inadequate resources to develop the designations.

5.12 HABITATS STANDARD AND PLAN REQUIREMENTS

11 AAC 112.300. Habitats. (b) The following standards apply to the management of the habitats
identified in (a) of this section:

(1) offshore areas must be managed to avoid, minimize, or mitigate significant adverse impacts to
competing uses such as commercial, recreational, or subsistence fishing, to the extent that those uses
are determined to be in competition with the proposed use;

(2) estuaries must be managed to avoid, minimize, or mitigate significant adverse impacts to:

(A) adequate water flow and natural water circulation patterns; and

(B) competing uses such as commercial, recreational, or subsistence fishing, to the extent that those
uses are determined to be in competition with the proposed use;

(3) wetlands must be managed to avoid, minimize, or mitigate significant adverse impacts to water
flow and natural drainage patterns;

(4) tideflats must be managed to avoid, minimize, or mitigate significant adverse impacts to:

(A) water flow and natural drainage patterns; and

(B) competing uses such as commercial, recreational, or subsistence uses, to the extent that those
uses are determined to be in competition with the proposed use;

(5) rocky islands and sea cliffs must be managed to:

(A) avoid, minimize, or mitigate significant adverse impacts to habitat used by coastal species; and
(B) avoid the introduction of competing or destructive species and predators;
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(6) barrier islands and lagoons must be managed to avoid, minimize, or mitigate significant adverse
impacts:
(A) to flows of sediments and water;

(B) from the alteration or redirection of wave energy or marine currents that would lead to the
filling in of lagoons or the erosion of barrier islands; and

(C) from activities that would decrease the use of barrier islands by coastal species, including polar
bears and nesting birds;

(7) exposed high-energy coasts must be managed to avoid, minimize, or mitigate significant adverse
impacts:

(A) to the mix and transport of sediments; and

(B) from redirection of transport processes and wave energy;

(8) rivers, streams, and lakes must be managed to avoid, minimize, or mitigate significant adverse
impacts to:

(A) natural water flow;

(B) active floodplains; and

(C) natural vegetation within riparian management areas; and
(9) important habitat:

(A) designated under 11 AAC 114.250(h) must be managed for the special productivity of the
habitat in accordance with district enforceable policies adopted under 11 AAC 114.270(g); or (B)
identified under (c)(1)(B) or (C) of this section must be managed to avoid, minimize, or mitigate
significant adverse impacts to the special productivity of the habitat.

(c) For purposes of this section,

(1) "important habitat" means habitats listed in (a)(1) — (8) of this section and other habitats in the
coastal area that are

(A) designated under 11 AAC 114.250(h);
(B) identified by the department as a habitat
(i) the use of which has a direct and significant impact on coastal water; and

(i) that is shown by written scientific evidence to be significantly more productive than adjacent
habitat; or

(C) identified as state game refuges, state game sanctuaries, state range areas, or fish and game
critical habitat areas under AS 16.20;

(2) "riparian management area" means the area along or around a waterbody within the following
distances, measured from the outermost extent of the ordinary high water mark of the waterbody:

(A) for the braided portions of a river or stream, 500 feet on either side of the waterbody;
(B) for split channel portions of a river or stream, 200 feet on either side of the waterbody;
(C) for single channel portions of a river or stream, 100 feet on either side of the waterbody;

(D) for a lake, 100 feet of the waterbody. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register
172)
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11 AAC 114.250. Subject uses, activities, and designations. (h) A district shall consider and may
designate portions of habitat areas listed in 11 AAC 112.300(a)(1) — (8) and other habitats in the
coastal area as important habitat if:

(1) the use of those designated portions have a direct and significant impact on coastal water; and
(2) the designated portions are shown by written scientific evidence to be significantly more
productive than adjacent habitat. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

5.12.1 Habitats Applicability and Designations

The applicability of enforceable policies is limited to important habitat areas designated by the district
under 11 AAC 114.250(h). Although Cordova recognizes that the viability of fisheries resources is
dependent on healthy offshore and onshore habitats, no areas are designated due to inadequate resources
to develop the necessary documentation to support the designations. It is also true that many of the most
important habitats are outside the district boundary and could therefore not be designated.

5.13 TIMBER HARVESTING STANDARD

11 AAC 112.250. Timber harvest and processing. AS 41.17 (Forest Resources and Practices Act)
and the regulations adopted under that chapter with respect to the harvest and processing of timber
are incorporated into the program and constitute the components of the program with respect to those
purposes. (Eff. 7/1/2004, Register 170)

5.13.1 Timber Harvesting Applicability
The Forest Resources and Practices Act is incorporated into the ACMP. A district may not write
enforceable policies under this standard. Timber harvest and processing is not included within the subject
uses that provide the basis for enforceable policies.

5.14 AIR LAND AND WATER QUALITY STANDARD

11 AAC 112.310. Air, land, and water quality. Notwithstanding any other provision of this chapter,
the statutes and regulations of the Department of Environmental Conservation with respect to the
protection of air, land, and water quality identified in AS 46.40.040(b) are incorporated into the
program and, as administered by that department, constitute the exclusive components of the
program with respect to those purposes. (Eff. 7/1/2004, Register 170)

5.14.1 Air Land and Water Quality Applicability

Coastal district plans cannot include any enforceable policies that address air, land or water quality. One
of the major reforms of House Bill 191 was to effectuate the direct state implementation of the Alaska
Department of Environmental Conservation’s (ADEC’s) air, land and water quality standards. House Bill
191 specifically provides that ADEC’s air, land, and water quality standards are the exclusive standards
of the ACMP for those purposes.

Chapter 5 Enforceable Policies 57 DRAFT



5.15 SUBSISTENCE STANDARD AND PLAN REQUIREMENTS

11 AAC 112.270. Subsistence. (a) A project within a subsistence use area designated under 11 AAC
114.250(g) must avoid or minimize impacts to subsistence uses of coastal resources.

(b) For a project within a subsistence use area designated under 11 AAC 114.250(g), the applicant
shall submit an analysis or evaluation of reasonably foreseeable adverse impacts of the project on
subsistence use as part of:

(1) a consistency review packet submitted under 11 AAC 110.215; and
(2) a consistency evaluation under 15 C.F.R. 930.39, 15 C.F.R. 930.58, or 15 C.F.R. 930.76.
(c) Repealed ___/  /2004. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

11 AAC 114.250. Subject uses, activities, and designations. (g) Except in nonsubsistence areas as
identified under AS 16.05.258, a district may, after consultation with appropriate state agencies,
federally recognized Indian tribes, Native corporations, and other appropriate persons or groups,
designate areas in which a subsistence use is an important use of coastal resources and designate
such areas. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

The applicability of enforceable policies and the State standard is limited to subsistence use areas
designated by the district under 11 AAC 114.250(g). Although Cordova recognizes that subsistence use
is an important use of the fish, game, and plant resources in the region, no areas are designated due to
inadequate resources to conduct the required consultation. It is also try that many of the most valuable
subsistence use areas are outside the District boundary and could therefore not be designated.
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6.0 CHAPTER SIX
EYAK LAKE AREA MERITING SPECIAL ATTENTION
ENFORCEABLE POLICIES

6.1 [INTRODUCTION AND DESIGNATION OF EYAK LAKE AMSA AS A RECREATIONAL USE
AREA

The Alaska Coastal Management Act and the Guidelines and Standards that implement a local plan allow
the establishment of an AMSA. AMSAs may be used in local coastal management plans as a
management tool to recognize and protect “areas of unique, scarce, fragile or vulnerable natural habitat,
cultural value, historical significance or scenic importance” and “substantial recreational value or
opportunity.”

In addition, a district may designate areas of recreational use. The entire Eyak Lake AMSA is designated
a recreational use area because the area receives significant use by persons engaging in recreation and, in
addition, has the potential for increased recreational use because of physical, biological, and cultural
features.

6.2 PURPOSE

In recognition of the value of Eyak Lake to the City and Eyak Corporation, the major private landowner
in the project area, the AMSA was designated and an AMSA plan was prepared. The AMSA plan was
intended to provide for the development of recreational opportunities and maintenance of scenic values
associated with Eyak Lake, while maintaining and improving the fishery production and the wildlife
habitat values of the lake.

6.3 BOUNDARY
The Eyak Lake AMSA boundary can be described as follows:

On the south, the Copper River Highway from approximately Mile 7 west to the Eyak River
Bridge; thence upslope from the south side of the highway to the 500-foot contour line and
westerly along the 500-foot contour line to the extended projection of LeFevre Road; thence north
along the projection and LeFevre Road and its extended projection to the base of Tripod Hill,
which shall form the boundary on the west. The 500-foot contour line beginning at the base of
Tripod Hill to a point where it crosses Power Creek above Ohman Falls; thence southerly along
the east shore of Eyak Lake to the intersection with the section line between Sections 32 and 33;
thence south along the section line to its junction with the Copper River Highway (point of
beginning), which shall form the north and east boundaries.

6.4 RESOURCE INVENTORY AND ANALYSIS
The resource inventory and analysis is included with the original AMSA plan in Appendix G.
6.5 PROPER AND IMPROPER USES

Refer to these section headings in Chapter 7: Implementation
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6.6 MATTER OF LocAL CONCERN

Under State statutes, the enforceable policies of the District CMP must not address a matter regulated or
authorized by state or federal law unless the enforceable policies relate specifically to a matter of local
concern. A matter of local concern is a specific coastal use or resource within a defined portion of the
district’s coastal zone that is:

(1) Demonstrated as sensitive to development,
(2) Not adequately addressed by state or federal law, and

(3) Of unique concern to the coastal resource district as demonstrated by local usage or scientific
evidence.

For a designated recreation area, the “matter of local concern” test does not apply unless a proposed
enforceable policy addresses a matter regulated or authorized by some other state or federal law not
enumerated in the statewide standards. In this case, there are state and federal laws that may regulate or
authorize the activities identified above. However, enforceable policies for an AMSA in effect on July 1,
2004, satisfy the requirements of (1) and (3) above (11 AAC 114.270(i)). Therefore, only (2) above must
be satisfied here.

In terms of adequacy, the applicable laws are broad in scope and general in their application; more
specificity is needed to determine whether a specific land or water use or activity will be allowed within
the AMSA/designated area and to provide the management measures necessary to address the physical,
biological, and cultural features of the area and to preserve, protect, enhance, and restore the recreational
values (as permitted by 11 AAC 114.270(g) and required by 11 AAC 114.420(d)).

6.7 ENFORCEABLE POLICIES

The enforceable policies in Chapter 5, including those in the Coastal Development and Coastal Access
sections, are applicable to the Eyak Lake AMSA.

In addition, the following enforceable policies are applicable within the Eyak Lake AMSA boundary and
are necessary to preserve, protect, enhance, or restore the physical, biological, and cultural features upon
which the recreational value depends.

6.7.1 Preservation, Protection, Enhancement, and Restoration of Physical
Features

EL-1 Only those uses, which require an over-water location, shall be permitted beyond the
ordinary high water mark of the lake or inside the natural wetland boundary.

EL-2 Where practicable, developments in or over the water, such as piers, docks, and
protective structures shall be located, designed, and maintained in a manner that prevents
adverse impacts upon air and water quality and fish, wildlife, scenic, and vegetative
resources.

EL-3 Adequate building setbacks from lake and stream waters and wetlands shall be
established and maintained. These setbacks shall be a minimum of 20 feet from any part
of a structure to the ordinary high water mark of the lake. Structures in existence at the
time of adoption of this plan that are destroyed or damaged may be rebuilt within the
existing foundation line.
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EL-4

EL-5

EL-6

EL-7

EL-8

EL-9

Structures or development of uses accessory to residential use (storage shed, well house,
garage, etc.) shall retain shoreline open space, be visually and physically compatible with
adjacent cultural and natural features, and be reasonable in size and purpose. Such
development shall not be permitted in required shore setback spaces, or permitted over
water unless clearly water-dependent, such as piers and floats.

The design of structures near watercourses shall preserve stream bank and channel
integrity, reduce the impact of flooding, and allow for natural drainage.

The natural water circulation patterns in the lake shall be maintained and essential
geo-hydraulic processes of accretion, transport, and erosion shall not be interrupted.

No development shall take place without providing adequate measures to provide for
natural surface drainage runoff. Storm water runoff controls sufficient to prevent water
quality degradation shall be imposed on development adjacent to Eyak Lake and
adjoining tributaries.

Clearing and grading operations shall be conducted in a manner so as to prevent soil
erosion and sediment runoff into Eyak Lake and adjoining tributaries. Surface
modification that would induce excessive erosion or undermine the support of nearby
land shall be prohibited. The developer is responsible for utilizing the best available
erosion control measures to minimize erosion and sediment runoff during clearing and
construction of a proposed project. The developer will be responsible for submitting a
plan to permitting agencies stating how cleared land will be stabilized to prevent future
erosion and sedimentation of the lake.

Uplands shall be managed to retain natural drainage patterns and vegetation cover on
steep slopes (70 percent or greater), and along shorelines and stream banks to prevent
excessive runoff and erosion and protect surface water quality and natural ground water
recharge areas.

6.7.2 Preservation, Protection, Enhancement, and Restoration of Biological
Features

EL-10

EL-11

EL-12

EL-13

EL-14

Maintenance and enhancement of spawning areas shall be given priority consideration for
shorelines. Shorelines having banks, beaches, and beds critical to the preservation of the
fisheries resource base, as lake and stream spawning areas, shall be maintained in their
productive natural condition.

Facilities for storing and distributing fuel shall not be located within the active floodplain
of a stream.

In freshwater marshes and wetlands, maintenance of the natural functions is the highest
priority. Development is prohibited except where it will not alter the natural functions of
fish and wildlife habitat and where it meets a greater long-term public need.

All public works activities such as transportation projects, utilities, sewers, and drainage
activities shall protect any freshwater marshes and wetlands from adverse impacts unless
there is significant public need for a proposed use or activity for which no practicable
alternative exists and all practicable steps have been taken to maximize conformance with
the AMSA plan policies.

Adverse impacts to the areas adjacent to the eastern shore of the Eyak Lake from the
mouth of Hatchery Creek to the ADF&G weir, including the wetland north of the Copper
River Highway and east to the AMSA boundary, shall be minimized to protect the
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biological resources principally using this area. These resources include the feeding and
resting birdlife — nesting eagles, swans, and loons in particular. Birdlife shall be
protected from disturbance, especially from discharge of firearms and motorized vehicles
and equipment during freezeup conditions.

6.7.3 Preservation, Protection, Enhancement, and Restoration of Recreation and
Scenic Values

EL-15 Points of recreational and visual access to the shoreline and stream deltas shall be
provided and protected, consistent with public safety and private property rights.

EL-16 The ADOT&PF shall maintain the identified highway pullouts for scenic and viewing
purposes.

EL-17 Recreation and access developments shall preserve or enhance scenic views and vistas, as
well as improve the aesthetic value of the area.

EL-19 Utilities shall be installed underground wherever practicable.

EL-20 Off-road vehicles such as snow machines, airboats, and 3-wheelers are prohibited on the
Power Creek Delta, the wetland adjacent to Southeast Arm, and all lake tributary
streambeds, except as necessary for public health and safety and maintenance and patrol
of private lands by authorized persons.

EL-21 Off-road vehicles shall be limited to designated routes and/or areas to ensure protection
of users and resource values, and to minimize conflicts.

EL-22 Eyak Lake waters shall be kept free of hazardous or obstructive development that could
create a hazard to recreational use of the waters. In- water structures and buoys shall be
visibly marked.

EL-23 Public beach designations, swimming areas, camping sites, toilets, and picnic facilities
shall be established and existing facilities improved where public need warrants and
public funding is available.

EL-24 The following areas and trails shall be retained, classified, and/or managed as recreation
resources in accordance with applicable statutory requirements and private property
rights. The current managing agency is shown for each area.

a) Boat ramp (City) - east end of runway.

b) North shore beach (ADNR) - boat launch and picnic area.

c) Nirvana Park (City) - picnic and group use.

d) The Spit (City) - swimming, picnicking, viewing, floatplane moorage.

e) Skater’s Cabin (City) - picnic, skating, swimming, trailnead and group use.

f) Hatchery Creek culvert crossing (Eyak and ADOT&PF) - spawning fish and bear
viewing.

g) Power Creek Road turnouts (ADOT&PF) - wildlife and scenic viewing, informal
picnicking.

h) Power Creek trail (USFS) - hiking and access.

i) Crater Lake trail (ADNR) - hiking and access.

j)  CRH turnouts (ADOT&PF) - scenic viewing.

Chapter 6 Eyak Lake Area Meriting 62 DRAFT

Special Attention Enforceable Policies



k) Mauvis Island and causeway (ADNR) - public recreation.

I) Eyak River Bridge turnout (ADOT&PF) - swan viewing, trailhead for Eyak River
Trail, scenic point.
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7.0 CHAPTER SEVEN
IMPLEMENTATION

7.1 INTRODUCTION
This chapter of the District CMP describes the following:

o City organization;
e Instructions on how to use the CCMP and participate effectively in state consistency reviews;

e Advice to other ACMP network participants about how best to work with the City in
implementing this CMP; and

e Provides the people of the City, landowners, and development project applicants with an
understanding of how this CMP will be used.

7.2 COASTAL MANAGEMENT PROGRAM PARTICIPANTS’ DUTIES AND RESPONSIBILITIES

The City of Cordova, a home rule city, is eligible to be a coastal district in accordance with state law at
AS 46.40.210(2)(B).

Local coastal management decisions and actions are the responsibility of the City Council. The Council
has delegated ACMP implementation duties to the City Planning Commission and City Planning
Director. The Planning Director acts as the CMP Coordinator and is authorized to make decisions and to
participate in consistency review and other daily implementation tasks.

The Planning Director works with the Planning Commission, which is an advisory body to the City
Council, to implement the CMP. The Planning Director regularly consults with the Planning Commission
on matters related to implementation of the CMP. Decisions about large or controversial projects are also
brought to the Planning Commission for consideration during the consistency review process. Final
Planning Commission recommendations are brought before the City Council for their final decision.

The point of contact for local consistency reviews involving District lands is the Planning Director, who
can be reached at:

City of Cordova

P.O. Box 1210

Cordova, Alaska 99574

Phone 907-424-6220

Fax 907-424-6000

Email planning@cityofcordova.net

7.3 CMP PARTICIPANT’S DUTIES AND RESPONSIBILITIES

7.3.1 Planning Commission

The City Council has delegated local implementation of the CMP to the Planning Commission and the
Planning Director. The Planning Commission implements the CMP when issuing consistency comments.
The Planning Commission normally delegates authority to make consistency comments to the CMP
Coordinator. In addition, the Planning Commission has the following responsibilities:
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7.3.2

Monitor and assess consistency comments issued on its behalf by the CMP Coordinator.
Review this CMP every five years and amend, if required.
Review every year whether the City is appropriately implementing the CMP.

Submit the CMP every 10 years to the Office of Project Management and Planning (OPMP) for
re-approval.  The submittal shall include an evaluation of the CMP effectiveness and
implementation, a presentation of any new issues, and a recommendation for resolving any
problems that have arisen.

CMP Coordinator

The CMP Coordinator is a member of the Planning Department staff and serves as dedicated staff to the
Planning Commission. The CMP Coordinator may also receive oversight and direction from the Planning
Commission.

The CMP Coordinator day-to-day responsibilities include:

Help applicants fill out the coastal project questionnaire including an evaluation of the District’s
enforceable policies, along with the boundary determination, and educate them about the ACMP
and the CMP throughout the process.

Ensure that information has been received in a timely manner by the parties involved in the
consistency review process.

Determine if information received is complete and sufficient for a consistency review.

Decide which projects are routine and which projects have great significance to the coastal zone
and should be reviewed and discussed with the Planning Commission (routine approvals will be
processed by the CMP Coordinator).

Evaluate uses and activities that require local, state, or federal permits or authorizations for
consistency.

Evaluate proposed projects against the enforceable policies of the CCMP.
Accurately assess the effect of applicable policies of the CCMP on the application.
Manage project information to ensure that it reaches all affected persons and organizations.

Draft effective, concise, and comprehensive consistency determinations and recommendations
and produce evidence in support of the conclusions reached.

Develop draft consistency comments and alternative measures for consideration by the Planning
Commission, when necessary.

Integrate feedback from the local contacts and other interested parties into the City’s consistency
recommendation.

Coordinate consistency review activities with adjoining coastal districts where issues or activities
of mutual concern are under consideration.

Prepare and submit the consistency recommendation in a timely manner.

Prepare quarterly and annual reports to the state, as required by the City’s ACMP grant
agreement.

Facilitates and receive public input, and act as an information resource concerning the CCMP.
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The CMP Coordinator represents the City at meetings, conferences, and in ongoing interactions with
applicants, the general public, and state and federal agency staff regarding the CMP.

7.4 GENERAL “COASTAL CONSISTENCY” INFORMATION
7.4.1 Subject Uses

In accordance with 11 AAC 100.010, land and water uses and activities in the District that are subject to a
consistency review and District enforceable policies include the following:

o Federal activities affecting coastal uses or resources,

e Land and water uses and activities requiring federal permits or authorizations (see 11 AAC
110.400), and

e Land and water uses and activities requiring state permits or authorizations.

In addition, outside of the state consistency review process, there may be a local consistency review for
land and water uses in the District for land and water uses and activities requiring local permits or
authorizations.

7.4.2 Proper and Improper Uses

Under 11 AAC 114.260, District CMPs are required to identify uses and activities, including uses of state
concern, that are considered proper and improper within the District. The City has not identified any uses
that are categorically prohibited within the District. Proper and improper uses are determined by their
compliance with performance standard policy requirements.

All land or water uses or activities within the City are considered to be proper, as long as they comply
with the policies of this CMP, the ACMP standards under 11 AAC 112, and applicable federal and state
regulations. All other land or water uses or activities are considered to be improper if they are
inconsistent with ACMP standards, the policies of this CMP, or if they do not comply with or cannot be
made to comply with applicable federal and state regulations. Designated areas included in this CMP
identify specific land or water uses and activities that will be allowed or not allowed.

7.4.3 Designated Use Areas

District policies related to: natural hazards; energy facilities; subsistence; historic, prehistoric and
archeological resources; recreation; tourism; commercial fishing and seafood processing; and habitat
apply to projects within designated use areas identified in this CMP.

7.4.4 Uses of State Concern

Uses of state concern are uses and activities that are considered to be of state or national interest. A
district cannot restrict or excluded uses of state concern unless they provide ample justification for the
exclusion or restriction within the district plan.

AS 46.40.210(12) defines uses of state concern. In addition, the former Coastal Policy Council issued
Resolution Number 13 that specifies more categories and criteria for uses of state concern. This
resolution remains in effect until it is superceded by statutes or regulations, or until it is formally
rescinded by ADNR.
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7.5 CoOASTAL CONSISTENCY REVIEWS

Because the State of Alaska has adopted this CMP as an amendment to the ACMP, the City is one of
several reviewers that concurs or objects to an applicant’s consistency certification or a federal agency’s
consistency determination to the coordinating agency during consistency review. Based on these
comments and on the policies and procedures of the ACMP, the coordinating agency issues a consistency
finding.

7.5.1 Two Types of Consistency Reviews

The enforceable components in this CMP form the basis for a determination of consistency with the
CMP. There are two types of reviews: state-coordinated consistency reviews and locally coordinated
consistency reviews. When a project is proposed, State ACMP project reviewers determine which
authorizations are needed. If the project is a federal activity, or needs state or federal authorization, the
State of Alaska reviews the project for consistency with the ACMP. The City also participates in the
state-coordinated review. If only local authorization is required (but not state or federal authorization),
then the City itself reviews the project for consistency with the ACMP.

7.5.2 Determination of Consistency in Connection with Other Permits and
Approvals

In addition to consistency, an applicant is required to obtain all other necessary permits and approvals
required in connection with a proposed project. A determination of consistency does not guarantee or
presume approval of any other federal, state, or local permit.

7.5.3 ADEC “Carve Out”

ADEC’s air, land, and water quality standards are the exclusive standards of the ACMP for those
purposes. Issuance of ADEC permits, certification, approvals, and authorizations establishes consistency
with the ACMP for those activities of a proposed project subject to those permits, certifications,
approvals, or authorizations. A project that includes an activity subject to ADEC authorization on the C
List (see ABC List below) may be subject to a coordinated review if the project includes a different
activity that is not subject to ADEC authorization, but is the subject of an enforceable District policy or
another C-listed authorization. However, the specific activities subject to the ADEC authorization are not
within the scope of those project activities to be reviewed.

In the case of an ADEC single agency review, the scope of review is limited to an activity that is the
subject of a district enforceable policy. ADEC Policy Guidance No. 2003-001, January 7, 2004, contains
the actual procedure by which ADEC will participate and coordinate in ACMP consistency reviews. This
document is titled: ADEC Single Agency Coastal Management Consistency Review Procedures and sets
forth the Uniform Procedures for Conducting a Coastal Management Consistency Review for Projects
that Only Require a [DEC] Permit or Contingency Plan Approval to Operate.

7.5.4 “ABC” List

The ABC List is a classification system of state and federal approvals that can streamline the consistency
review portion of the state permitting process for a proposed project. The intent of the ABC List
(specifically the "A™" and "B" portions of the List) is to reduce the amount of time reviewers must spend
on reviewing routine individual projects, allowing them to concentrate on more complex projects that
require a more involved ACMP consistency review.
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The ABC List actually breaks down into three lists:

e The "A" List represents categorically consistent determinations — approvals of activities requiring
a resource agency authorization, when such activities have been determined to have minimal
impact on coastal uses or resources.

e The "B" List has been broken into two sections.
Section | — represents generally consistent determinations — approvals for routine activities that
require resource agency authorization(s), when such activities can be made consistent with the
ACMP through the application of standard measures.
Section Il — includes nationwide permits and general permits that have been found to be
consistent with the ACMP.

e The "C" List represents a comprehensive listing of those state permits that may trigger
consistency review.

Projects do not always fit neatly into just one of the three ABC Lists. Some projects need authorizations
that fall under more than one list, or include activities that are not found in the “B” List. For these
projects, OPMP will determine how much review the project requires.

7.6 FEDERAL AUTHORITY AND CONSISTENCY DETERMINATION

In accordance with federal law, the District excludes all federal lands and waters within its boundaries.
Federal lands and waters are those lands and waters managed, owned, or held in trust by the federal
government.

However, the federal government is not exempt from the ACMP or the CMP. Federal law requires
"federal agencies, whenever legally permissible, to consider State management programs as supplemental
requirements to be adhered to in addition to existing agency mandates.” Per 15 CFR 930.32(a). The
federal government meets this requirement in several ways, depending upon the type of project or activity
being considered.

First, federally licensed or permitted activities proposed within the District and affecting coastal uses or
resources must be consistent with the ACMP, including the CMP (15 CFR 930.50).

Second, federal licensed and permitted activities described in detail in Outer Continental Shelf plans and
affecting coastal uses or resources must be consistent with the ACMP, including the CMP (15 CFR
930.70).

And finally, all federally conducted or supported activities, including development projects directly
affecting the District, must be consistent to the maximum extent practicable with the ACMP, including
the CMP. Federal activities are "any functions performed by or on behalf of a federal agency in the
exercise of its statutory responsibilities." This does not include the issuance of a federal license or permit.
Federal development projects are those federal activities "involving the construction, modification, or
removal of public works, facilities, or other structures, and the acquisition, utilization, or disposal of land
or water resources" per 15 CFR 931.31. The phrase "consistent to the maximum extent practicable"
means that such activities and projects must be "fully consistent with such programs unless compliance is
prohibited based upon the requirements of existing law applicable to the federal agency's operations™ per
15 CFR 930.32(a).

Chapter 7 Implementation 68 DRAFT



7.7 CITY PARTICIPATION IN STATE-COORDINATED CONSISTENCY REVIEW
7.7.1 Procedures

The point of contact for state and federal consistency reviews involving the City CMP is the OPMP.
OPMP addresses are:

Southcentral Regional Office Central Office
550 W 7th Avenue, Suite 1660 302 Gold Street, Suite 202

Anchorage, Alaska 99501 Juneau, Alaska 99801-0030
Phone: (907) 269-7470 Phone: (907) 465-3562
Fax: (907) 269-3981 Fax: (907) 465-3075

The state-coordinated consistency review process is contained in state regulations at 11 AAC 110. The
City may participate in that process as an affected coastal district. A brief discussion of the City's role in
the state consistency review process is described in this section. However, applicants should obtain
current information on the state consistency review process from OPMP.

The City strongly recommends that applicants who seek state or federal permits for a major or complex
project in the District request pre-review assistance prior to submitting such an application. The City
seeks to work with applicants to initiate early communication and facilitate an expedient and informed
consistency review.

The coordinating agency will notify the City of a pending consistency review. If requested, the City will
participate in determining scope of review of a proposed project, based on the City’s enforceable policies.

Upon the notification from the coordinating agency of the start of a consistency review, the CMP
Coordinator will determine whether the project information is adequate to allow the City to concur or
object to an applicant’s consistency certification. If more information is required, the City will notify the
coordinating agency by the “request for additional information” deadline and specifically identify the
additional information required.

7.7.2 Permit Application Meeting

During a consistency review, the CMP Coordinator may contact the coordinating agency to request a
meeting to resolve issues. The purpose of the meeting is to discuss the coastal management and
permitting issues of the proposed activity and to work toward resolution of Issues of Local Concern and
potential conflicts. This meeting should be scheduled no later than 10 days after the CMP Coordinator
receives notification of the action. At a minimum, representatives of the coordinating agency, the City,
affected villages, affected major landowners, the applicant, affected interest groups and organizations, and
affected resource agencies will be invited to participate. Depending on the nature of the activity and
travel constraints, the meeting may involve a meeting or teleconference. Subsequent work sessions may
be beneficial to reaching early consensus on the consistency determination. Scheduling a permit
application meeting does not change the final consistency review deadline of 90 days as directed in 11
AAC 100.265.

7.7.3 Consistency Comments

During the period allowed to review and consider the proposed use, the City will prepare written
comments on the applicant’s consistency certification. In preparing a consistency review comment, the
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City will comment on consistency with state standards. In order to be considered by the coordinating
agency, City comments must be in writing and must:

e State that the City concurs with the applicant's consistency certification and explain why, or

o Identify that the City objects to the applicant's consistency certification.
If the City objects, then it must:

o Identify and explain why the proposed project is inconsistent with specific state standards or
District enforceable policies; and

¢ Identify any alternative measure that, if adopted by the applicant, would achieve consistency with
the specific state standard or District enforceable policy.

Alternative measures are project conditions proposed by a state resource agency or District that, if
adopted by the applicant, would make the project consistent with either state standards or District
enforceable policies. If the City proposes alternative measures, they must explain how the alternative
measure would achieve consistency with the specific enforceable policies in question.

When the consistency review is routine in nature and the Planning Commission does not need to take
action, the CMP Coordinator will issue the City's consistency comments on behalf of the Planning
Commission.

Upon receiving notice of local, state, or federal permit application, the CMP Coordinator will notify the
mayor/city manager of any cities or villages, the president of any Indian Reorganization Act Councils or
Traditional Councils, and the appropriate Native regional non-profit corporation that could potentially be
affected by the proposed action. The CMP Coordinator will also determine if major landowners will be
affected by the proposed action, and will contact their representatives to identify concerns and special
conditions for development.

The CMP Coordinator will ensure that local concerns are solicited and appropriately incorporated in the
City’s consistency comment. One or more representatives of any villages affected by the proposed use
may assist the CMP Coordinator in preparing the comments. Input from appropriate Native corporation
land managers may also be solicited. The City or village representative is responsible for providing
information on local community concerns and input about the proposed development. Local input to the
City consistency comment must be received promptly in order to meet the state review deadlines. The
City will consider such input in developing comments and alternative measures regarding the consistency
of a proposed project. Where local concerns cannot be incorporated in the City consistency comment, the
CMP Coordinator must provide justification for this decision to the local contacts involved.

7.7.4 Public Hearing During a State-coordinated Consistency Review

Any person or affected party may request that the coordinating agency hold a public hearing on a project
or activity undergoing a consistency determination by providing adequate justification for the request as
specified in 11 AAC 110. During the initial consistency review, the CMP Coordinator, in consultation
with the Planning Commission and affected parties, may decide that the scope of a project will require a
public hearing. If a public hearing is needed, the CMP Coordinator will submit a written request to the
coordinating agency that a public hearing be held and outline the need for such a hearing. The
coordinating agency will review the request to determine if it is based on concerns not already adequately
addressed in the review. If a public hearing is held, the 90-day deadline in 11 AAC 110.265 for the

Chapter 7 Implementation 70 DRAFT



completing the consistency review is unchanged. The coordinating agency should be consulted for the
exact schedule.

7.7.5 Changes in the Nature of a Permitted or Approved Activity

Per 11 AAC 110.280, an applicant that proposes a modification to an activity for which a final
consistency has been issued must submit a new coastal project questionnaire to the agency that
coordinated the consistency review. The modification is subject to another consistency review if the
modification will have significantly different effects than the existing use on the resources of the District,
and if a new authorization or change in authorization is required.

7.7.6 Due Deference

Due deference is a concept and practice within the consistency review process that affords the
commenting review participants the opportunity to include, review, or refine the alternative measures or
consistency concurrence if they have expertise in the resource, or the responsibility for managing the
resource. The City and resource agencies are provided deference in interpreting policies and standards in
their area of expertise or area of responsibility. First, in order to be afforded due deference, the district
must have an approved CMP and have commented during the consistency review. Then the district may
be afforded due deference if no resource agency has specific authority or expertise, and if the district can
demonstrate expertise in the field.

A district does not have to have a specific policy that applies to the proposed project under review. The
district may comment on the consistency of the proposed project within the state standards.

If the coordinating agency rejects the comments of the City, or any alternative measures that the City
might seek to have imposed on the application in connection with a consistency determination, the
coordinating agency must provide a brief written explanation stating the reasons for rejecting or
modifying the alternative measure. Note: this requirement only applies when the coordinating agency
disagrees with the City on issues involving the interpretation and application of the CMP.

Under the provisions of AS 46.40.100, actions and approvals by local governments are also subject to
consistency with approved district coastal management plans. In some cases, a proposed action requiring
a municipal permit or approval will also need a state or federal permit, and the federal/state consistency
review will take place at the state level. Sometimes, a proposed action will only require a municipal
permit and no state or federal permit. In such cases, the municipal government is responsible for reaching
the consistency determination.

7.7.7 Uses Subject to Local Consistency Review
All uses that are proposed in the District that do not require federal or state authorization, or that is not a
federal activity, will require a determination of consistency from the City if they are among the following

local subject uses:

e All land and water uses requiring a permit or approval in accordance with City Code 18.110, or

e All land and water uses requiring a permit or approval in accordance with the City of Cordova
Code zoning 15.150.

City procedures for local consistency determinations are simple and are designed to quickly determine
whether a proposed use is consistent with the CMP.
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7.7.8 Application Procedure and Time Line

There is no separate application for a local consistency determination under the CMP. Rather, the
applicant desiring to undertake a subject use applies to the City depending on where the use is to be
located) for the required land use permit or approval. When an application involves land within the
District, but outside of the City, the land use permit application usually provides the City with the
information required in order to make a consistency determination. When an application involves land
within the City, the Planning Department will determine what information is required.

7.7.9 Local Consistency Determinations Outside the City of Cordova

The point of contact for local consistency reviews involving District lands outside the City is the CMP
Coordinator, a staff position in the City Department of Planning. The address of the CMP Coordinator is:

City of Cordova

P.O. Box 1210
Cordova, Alaska 99574
Phone 907-424-6220
Fax 907-424-6000

The City will issue its consistency determination in conjunction with the underlying zoning permit or
approval. The underlying permit or approval process will establish the time line for a local consistency
determination. If the information provided by the applicant is incomplete or insufficient to allow a local
consistency determination, the City will ask the applicant for the missing or required information in
accordance with local authorization procedures.

The City zoning ordinance details the review process and schedule for each specific permit or approval
required. The City will conduct its consistency review concurrently with its zoning permit or approval
review process. Upon issuing its zoning permit or approval, the City will also issue a consistency
determination.

The City strongly recommends that applicants who seek authorization from the City for a major project
requiring local consistency review request a pre-application meeting before submitting the application.

7.7.10 Local Consistency Determinations Inside the City of Cordova

Subject uses within the City that do not require a state or federal authorization, or that are not a federal
activity, will have a local consistency determination made by the City. The uses listed as permitted for
each zoning district within the City, under the City's zoning ordinance, shall be deemed to meet the
Cordova Land Use Area policy requirements for subject uses that do not require a state or federal permit.
Rezoning, conditional uses, and new subdivisions are actions that require local consistency
determinations by the City, based on the policies of the Cordova Land Use Area.

Reviewing certain actions for coastal consistency under a municipal zoning and subdivision ordinance
does not make these land use controls part of the City plan and subject to state review and approval.
Therefore, amendments to the local zoning and subdivision ordinances will not require an amendment to
the approved CCMP; however, the local zoning and subdivision ordinances may not conflict with the
CCMP.

The City strongly recommends that applicants who seek authorization from the City for a major project
requiring local consistency review request a pre-application meeting before submitting the application.
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7.8 ELEVATION PROCESS AND APPEALS
7.8.1 Elevation of State Consistency Determination

An elevation of a consistency determination issued by a coordinating agency shall follow the procedures
established under regulations at 11 AAC 110.600.

7.8.2 Appeal of Local Consistency Determination Outside the City

The applicant, or any aggrieved person, may appeal the City's consistency determination to the Planning
Commission or Council, in accordance with the procedures established for the appeal of the underlying
zoning permit or approval in the City zoning ordinance. Subsequent appeals may be made to the Superior
Court in accordance with the procedures established in the City zoning ordinance.

7.8.3 Appeal of Local Consistency Determination Inside the City

The applicant, or an aggrieved party, may appeal the City's consistency determination in accordance with
the procedures established in the City's zoning ordinance for the appeal of the underlying permit or
approval.

7.9 PLANNING FOR MAJOR PROJECTS
7.9.1 Introduction

Certain types of activities can significantly impact coastal resources and create major changes within the
District. The City is interested in participating in agency planning for large-scale development projects
and land management decisions. A consistency determination for a major project often takes place after
the planning process is completed, which may mean that substantive decisions concerning the use have
already been made. Conflicts that could have been avoided by mutual agreement early on become costly
in terms of time and effort spent on resolving differences later on. To avoid this, major project planning
establishes the following objectives:

e City CMP policies should be considered as early as possible in planning for proposed major uses.

e Problems and potential consistency conflicts should be addressed and resolved prior to the
application stage.

o  Prior resolution of differences should speed the issuance of subsequent permits or approvals.

There are three procedures that are strongly encouraged for major activities of area-wide concern: 1) pre-
application meetings, 2) permit application meetings, and 3) local partnership in planning activities.
Participation in these procedures has the following objectives:

o Apply coastal management policies early in project or plan development.

e Address problems and potential consistency evaluation conflicts prior to the permit or approval
stage.

e Speed up subsequent permits or approvals through early resolution of issues.

o Ensure the compatibility of future planning projects with the approved CMP.
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7.9.2 Major Projects
The following types of activities and actions are considered to be major activities of regional concern:

e Oil and gas exploration, development, and support activities;
e Land disposal and subdivision of land over 100 acres in size;
e Transportation/utility facility and corridor designation or construction;

e Mineral exploration or development (projects requiring development of a new airstrip or roads,
major energy generation or transmission facilities, slurry pipelines, port facilities, extensive
overburden or tailings disposal areas, offshore mining, or significant stream diversion);

e Large scale sand, rock, and gravel extraction activities (greater than 25,000 cubic yards);

e Transportation, storage, cleanup, and disposal of hazardous substances (including the Defense
Environmental Restoration Act Program and other federal sites);

e Development of management guidelines for subject uses and activities on National Wildlife
Refuges, National Parks and Preserves, and State of Alaska Critical Habitat Areas;

o Development of management guidelines for subject uses and activities on Native Corporation
lands;

¢ Industrial projects, including fish processing and petroleum product storage and transfer; and

e Construction or major additions to military facilities within the City.
7.9.3 Local Participation in Planning Activities

Local participation in state and federal planning activities that affect the allocation of resources in the
District benefits everyone involved. State and federal agencies should invite representatives of the
Planning Commission, District communities, and major District landowners and land managers to take
part when conducting regional planning and resource allocation studies. The Planning Commission will
assist in identifying local representatives who are capable of ensuring that the plans that are developed
accurately reflect local concerns and have credibility both in the City and state governments.

7.9.4 Pre-application Meeting Between the City and Applicant

At least 60 days prior to filing a permit application for a federal, state, or local permit or approval, or
proposing action on a disposal or management plan, parties involved in activities on the "major project”
list are strongly encouraged to present a plan for activities to the Planning Commission and other
participants in the consistency review process. This meeting is not part of a state-coordinated consistency
review and is optional.

Developers of large industrial projects allow for sufficient lead-time between their plan presentation to the
Planning Commission and filing the permit application, so that key issues can be addressed in the project
planning and permit applications submitted. It is recommended that the prospective applicant submit to
the City, in any format desired, the following information clearly and in sufficient detail:

e Project Description. The description should consist of a narrative describing the proposed use
or activity.

o Site Description. The description should include information about the property as it currently
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exists, including such items as size, existing structures, vegetation, topography, and any other
features that may be a factor in the design of or operation of the proposed project.

Owner, Sponsor, or Developer. The name of the agency, activity, business enterprise, or person
who will own the use should be provided, along with the name of other operators, if any.

Location and Size. The location and size of the proposed project should be identified. A map,
prepared at the most appropriate scale, and which may initially be hand drawn, should be
provided showing the location of the proposed use and any structures, roads, or alterations
planned for the area. As the significance or complexity of the proposed project increases, the
City may, at its discretion, determine that professionally prepared maps and other documentation
are needed at the time of application.

Construction Schedule. The dates of any construction or other preparatory site activity should
be given.

Operation Schedule. The dates, times, and, if applicable, seasons of operation should be given.

Special circumstances. Any special circumstances that exist that affect decisions made should
be described.

Impact Assessment. The prospective applicant's assessment of the impact on District resources
that will be created by the proposed use should be given.

Statement of Consistency. The applicant should provide a sufficiently detailed statement
demonstrating that he/she has assessed the project against applicable CMP policies, and believes
that the proposed use is consistent with the CMP. Supporting material, such as studies and
assessments supporting the prospective applicant's assertions, should be submitted to support any
area where compliance is not apparent. Written justification for deviating from any applicable
CMP policy should be provided in the event that the proposed use does not comply with one or
more of the pertinent policies.

Mitigation Measures. Any actions or measures that will be undertaken to bring a
nonconforming proposed use into conformity with the policies of the CMP should be explained.

The City recommends that the applicant provide the following additional information in connection with
proposed uses that are of large size, occupy a large land area, involve intensive activities, or are generally
complex in nature:

Statement of Local, State, or Federal Need. Information supporting the public need and
necessity for, and the benefit to be gained from, the project.

Alternative Sites. Consideration of alternative locations outside the District.
Alternative Size and Scope. Consideration of a reduced size and/or scope of the project.

Alternative Development Schedule. Consideration of alternative construction and site
preparation times.

Within 30 days of notification that an applicant would like to make a presentation, the CMP Coordinator
will notify affected villages, major landowners, the general public, and other consistency review
participants, and will work with these groups to hold the presentation meeting. As appropriate,
discussions may follow the presentation to identify issues and conflicts that need to be addressed prior to
permit review and preparation of the City consistency comment. The CMP Coordinator and Planning
Commission will be available to work with developers in project planning. The CMP Coordinator may
provide a written summary to the developer outlining major consistency concerns and policy issues.
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Copies will be sent to OPMP and the coordinating agency. All pre-application meetings sponsored by the
City are open to the public, and public notice of the meeting will be provided. The City will notify
appropriate state agencies in advance and invite them to attend.

After the applicant's presentation, discussions will be held to identify issues and conflicts that need to be
addressed prior to the submission of a formal application. Following the meeting, the City will undertake
additional pre-application work with the prospective applicant in project planning on request.

7.10 AMENDMENTS AND REVISIONS

[NOTE: AS 11 AAC 365(b) REQUIRES THAT THE DISTRICT REVIEW AND SUBMIT THEIR
PLAN TO ADNR EVERY 10 YEARS FOR REAPPROVAL. DISTRICTS MAY SPECIFY A
SHORTER TIME FRAME TO REVIEW THEIR PLANS.]

Every five years, the CMP Coordinator should initiate a local review of the approved coastal plan. This
formal review gives residents, developers, affected communities, and local landowners an opportunity to
become familiar with the CMP and its policies, and to propose amendments. Changes can keep the CMP
up to date and relevant. Some adjustments may be made to coastal zone boundaries or land use districts
based on new information. Policies may be further refined and standards adopted to facilitate the
consistency review process. More detailed plans developed for special areas, such as the AMSA, may be
incorporated into the CMP after state and federal approval.

In addition, after completing any regional planning efforts, the Planning Commission may evaluate
amending the CMP to include pertinent policies, classifications, and resource data developed through the
specific planning process. The City Council must approve all amendments to the CMP. The
Commissioner of ADNR and the federal Office of Ocean and Coastal Resource Management must also
approve any amendment to the CMP. The process for amending the CMP is provided in regulations at 11
AAC 114.

Two processes are available to the City for amending its CMP. The minor amendment process quickly
incorporates minor changes. The significant amendment process provides a more thorough review for
important changes. Examples of changes that are a significant amendment to the CMP are:

o New policies or changes to existing policies,

e Alteration to the coastal zone boundaries,

o  AMSASs or ACMP special management areas, or

e Restrictions or exclusions of a use of state concern not previously restricted or excluded.
7.11 MONITORING AND ENFORCEMENT

AS 46.40.100 gives state resource agencies and municipalities enforcement responsibility for provisions
of the ACMP. If an applicant fails to implement an adopted alternative measure, or if the applicant
undertakes a project modification not incorporated into the final determination and not reviewed under 11
AAC 110.800- 820, it is a violation of the ACMP. The responsibility for enforcing alternative measures
carried on state and federal permits rests with the permitting agency. The City strongly encourages the
state to enforce alternative measures and bring violators into compliance.

District policies and ACMP standards are implemented at the state level through alternative measures
incorporated into the project description. The ACMP does not issue a separate coastal permit, but relies

Chapter 7 Implementation 76 DRAFT



on existing state authorities. Thus, state monitoring and enforcement of the ACMP occurs primarily
through agency monitoring and enforcement of alternative measures on their permits. A district can assist
in this process by monitoring projects and providing information to appropriate state agencies.

The CMP Coordinator and the Planning Commission have first-hand knowledge of local concerns and
issues related to development activities. The CMP Coordinator and Planning Commission may, within
legal and logistical constraints, assist agencies and municipalities in their monitoring and compliance
efforts. The intent is to ensure that alternative measures associated with the CMP are carried out in the
development process.

The CMP Coordinator is the key individual in monitoring projects to ensure that alternative measures are
carried out in the development process. The CMP Coordinator and Planning Commission will rely on
community input in monitoring implementation of alternative measures. Individuals, local governments,
and landowners in the District may report suspected violations to the CMP Coordinator, Planning
Commission, or state and federal resource agencies. The CMP Coordinator will investigate reports of
violations and follow up with appropriate action to ensure state or federal enforcement. The CMP
Coordinator and Planning Commission will work with state and federal agencies in monitoring and
enforcement, and provide responsible agencies with copies of local reports on noncompliance. This will
include adherence to permit conditions, cooperative plans, and the policies of the CMP.

If a subject use requires a zoning permit or approval from the City, the City will carry on its zoning
permit all conditions placed on the subject use in the consistency determination. The City will do the
same for subject uses requiring a zoning permit or approval from the City. In such instances, the
permitting state and/or federal agency will share concurrent jurisdiction with the City, and either or both
may seek to enforce the conditions placed on the subject use.

7.12 PuBLIC EDUCATION AND OUTREACH

The City CMP is committed to understanding how coastal management can benefit communities and
residents within City boundaries, and knows the most important way to gain this understanding is to listen
to people. This local coastal professional also knows if coastal management is presented within the
framework of local issues, concerns, and visions for the future, residents will be more likely to participate
and support the plan.

The District Coordinator already has a general feel for local issues and sentiment, and should encourage
decision-making bodies and residents of the City to use coastal management as a way to identify areas
appropriate for development, keep coastal resources healthy, and as a way to affect state and federal
decision-making. The CMP Coordinator also wants to ensure that local knowledge and public needs are
heard and considered when local coastal resources and way of life might be affected by a development
proposal. Some other education and outreach opportunities that the CMP Coordinator might consider as
he/she identifies how best to communicate about coastal management within the City includes:

e Request general ACMP publications from OPMP and make sure these are available to local
residents. The CMP Coordinator can apply labels with local contact information to each of these
publications before putting them out in the City office reception areas and his/her office.

e Use public service announcements (radio and newspaper), flyers, newspaper ads, and phone calls
to encourage the input from residents during the review of projects.

o Encourage local residents to communicate with the CMP Coordinator about coastal issues.
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o Talk to legislators about how the ACMP benefits the people, local coastal resources, and the local
economy.

e Provide local news and volunteer to write articles for the ACMP website.

e Develop a City coastal management web site and provide a link to the ACMP website. Once this
website is regularly providing information considered important by locals, the CMP Coordinator
can develop a promotional strategy for getting the word out about this valuable information
source.

e Train local teachers or other environmental educators about ACMP-related materials, including
the “Discover the Zone” game for kids.

o Be available for work in the schools, especially during Sea Week in the spring.

e Volunteer to serve as a mentor to high school students, especially if a local high school is
participating in the annual National Ocean Sciences Bowl quiz game and research paper hosted at
the Alaska SeaL ife Center in Seward.

o Develop a presentation on the CCMP and the ACMP and pursue speaking engagements with
different community organizations. The CMP Coordinator can request assistance from OPMP to
develop and, if appropriate, deliver this presentation.

e Participate in state, federal, and tribal natural resource planning efforts.
e Participate in watershed volunteer efforts and help them seek sources of funding.

e Encourage City Council and Planning Commission members to participate in education and
outreach efforts, and provide them with the resources they will need to do this.

e Organize and participate in an annual beach clean up. If appropriate, coordinate this local effort
with the international beach clean up held every year in September.

e Use OPMP as a resource.
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APPENDIX A
ENFORCEABLE POLICIES

1.1 INTRODUCTION

The policies presented in this chapter are the "rules” of the CCMP. All land and water uses and activities
occurring on state and private lands, and federally-permitted activities which affect coastal resources
within the Cordova coastal boundary are subject to the policies of the CCMP. Uses and activities must
comply with applicable coastal management policies to be considered "consistent™ with the District's
CMP. These policies are the standards used by all parties participating in the consistency determination
process during review of state and federal permit applications (see Chapter 7).

1.2 ADEQUACY OF EXISTING STATE AND FEDERAL LAWS
Under State statutes, the enforceable policies of the District CMP must:
e Be clear and concise as to the activities and persons affected by the policies, and the requirements
of the policies;

e Use precise, prescriptive, and enforceable language; and

o Not address a matter regulated or authorized by state or federal law unless the enforceable
policies relate specifically to a matter of local concern.

A matter of local concern is a specific coastal use or resource within a defined portion of the District that
is:

o Demonstrated as sensitive to development,

o Not adequately addressed by state or federal law, and

e Of unigue concern to the District as demonstrated by local usage or scientific evidence.

Under state regulations, District enforceable policies that address matters included in the statewide
standards must be a matter of local concern in order to be approved. In regard to the second prong of the
test, a specific coastal use or resource is not adequately addressed by state or federal law when: (1) the
laws are broad in scope and general in their application and more specificity is needed to address local
issues; or (2) a local issue or management goal related to the categories of uses, activities, or areas
identified in the statewide standards and designations is not addressed by state or federal law.

In the sections that follow, adequacy is discussed for each matter that is addressed by the Cordova
enforceable policies in this chapter.
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1.3 CoOASTAL DEVELOPMENT STANDARD

11 AAC 112.200. Coastal development.

(a) In planning for and approving development in or adjacent to coastal waters, districts and state
agencies shall manage coastal land and water uses in such a manner that those uses that are
economically or physically dependent on a coastal location are given higher priority when compared
to uses that do not economically or physically require a coastal location.

(b) Districts and state agencies shall give, in the following order, priority to:

(1) water-dependent uses and activities;

(2) water-related uses and activities; and

(3) uses and activities that are neither water-dependent nor water-related for which there is no
practicable inland alternative to meet the public need for the use or activity.

(c) The placement of structures and the discharge of dredged or fill material into coastal water must,
at a minimum, comply with the standards contained in 33 C.F.R. Parts 320 - 323, revised as of July
1, 2003. (Eff. 7/1/2004, Register 170)

1.3.1 Coastal Development Applicability

Enforceable policies apply to development in or adjacent to coastal waters throughout the entire coastal
resource district and to shorelines within the Eyak Lake AMSA, which has been designated for recreation
and tourism use (see “Coastal Water” Appendix D, Definitions).

1.3.2 Coastal Development Adequacy

Prioritization of Uses

The statewide coastal development standard directs coastal districts to prioritize uses and activities in the
coastal area based on whether the uses are water dependent, water-related, or neither — but without an
inland alternative. These terms are broad in scope and an enforceable policy that defines which uses or
activities in the district fall into each of the three categories is making the broad standard more specific.

Placement of Structures and Discharge of Dredged or Fill Material

The coastal development standard requires compliance “at a minimum” with U.S. Army Corps of
Engineers (Corps regulations at, 33 Code of Federal Regulations Parts 320 to 323. These regulations
provide the Corps with general permitting authority over the placement of structures and discharge of
dredged or fill material into navigable waters; the laws are broad in scope and general in their application.
The enforceable policies that relate to this standard provide more specificity to ensure that local issues are
addressed.

1.3.3 Coastal Development Enforceable Policies

CD-1. Prioritization of Waterfront Land Use

In accordance with the prioritization requirement set forth in 11 AAC 112.200(b), the following shall be
applied to coastal waters and within the AMSA:

A. The following non-exhaustive list of land and water uses and activities are considered “water

dependent.” Such uses are economically or physically dependent upon a coastal location, and as such
are given a higher priority than those land and water uses and activities that are not water-dependent:
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fish hatcheries; mariculture activities; fish processing; float plane bases; boat harbors; freight, fuel, or
other docks; marine-based tourism facilities; boat repair, haul outs, marine ways, and accessory
attached housing; remote recreational cabins dependent on water access; and facilities that serve as
inter-modal transportation links for the transfer of goods and services between the marine
transportation system and the road system.

B. The following non-exhaustive list of uses and activities are considered “water-related,” and thus
given a lower priority of use than those previously listed as “water-dependent”: marine retail stores
and commercial activities such as hotels, restaurants, and other similar uses that provide views and
access to the waterfront.

C. Uses and activities which are neither water dependent nor water-related, but for which there is no
practicable inland alternative to meet the public need for the use or activity, receive the lowest
priority. Such uses and activities shall be permitted when it is not practicable to develop a site with a
water-dependant or water-related use or activity due to shallow bathymetry or unusual lot
characteristics such as substandard size, frontage, or steep topography, or when such uses would be
inconsistent with zoning.

CD-2. Placement of Structures and Fill in Coastal Waters

A. Piling-supported or floating structures shall be used for construction in coastal waters and
lakeshores within the AMSA, unless clear and convincing evidence shows that all of the
following conditions exist:

1. There is a documented public need for the proposed activity;

2. There are no practicable inland alternatives that would meet the public need and allow
development away from the waterfront;

Denial of the fill would prevent the applicant from making a reasonable use of the property;

4. The fill is placed in a manner that minimizes impacts on adjacent uses, public access
easements along the shoreline, and water views;

5. The fill is the minimum amount necessary to establish a reasonable use of the property; and
6. Development of the property would support a water dependent use.

B. Placement of piling-supported or floating structures in coastal waters shall be subject to the
following standards:

1. Use of structures shall be consistent with the allowable uses on the adjacent uplands. Where
multiple uses occur, allowable uses shall be determined by extending the property boundary
seaward and perpendicular to the shoreline.

2. Structures shall not be treated with exteriorly applied creosote preservative coatings.

1.4 COASTAL ACCESS STANDARD

11 AAC 112.220. Coastal access. Districts and state agencies shall ensure that projects maintain
and, where appropriate, increase public access to, from, and along coastal water. (Eff. 7/1/2004,
Register 170)
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1.4.1 Coastal Access Applicability

Enforceable policies apply to, from, and along coastal waters throughout the entire District and to, from,
and along shorelines within the Eyak Lake AMSA, which has been designated for recreation and tourism
use (see “Coastal Water” Appendix D).

1.4.2 Coastal Access Adequacy

The statewide coastal access standard is a very broad standard. The enforceable policies related to this
standard provide more specific direction for providing appropriate public access to, from, and along
coastal water. Alaska Department of Natural Resources (ADNR) access requirements are limited to
ADNR tidelands or disposals of interest in state lands. No state or federal laws deal specifically with
providing coastal public access irrespective of land ownership.

1.4.3 Coastal Access Enforceable Policies

CA-1. Maintenance of Public Access to Coastal Water

Proposed uses or activities shall not impede or degrade trails, viewsheds, beaches, boat launches, and
other modes of access to coastal water and to shorelines within designated recreation and tourism use
areas.

CA-2. Increased Public Access

Subdivision of State, University, Mental Health Trust, City, Eyak, and Chugach Corporation lands shall
include public access to, from, and along coastal water and shorelines within designated recreation and
tourism use areas.

CA-3. Enhanced Public Access

Capital Improvements on or adjacent to publicly-owned waterfront property shall incorporate walkways,
shelters, and viewing platforms whenever practicable to increase public access to, from and along coastal
waters and shorelines within designated recreation and tourism use areas.

1.5 RECREATION

Refer to the Eyak Lake AMSA, Chapter 6.
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1.6 NATURAL HAZARDS STANDARD AND PLAN REQUIREMENTS

11 AAC 112.210. Natural hazard areas. (a) In addition to those identified in 11 AAC 112.990, the
department, or a district in a district plan, may designate other natural processes or adverse
conditions that present a threat to life or property in the coastal area as natural hazards. Such
designations must provide the scientific basis for designating the natural process or adverse condition
as a natural hazard in the coastal area, along with supporting scientific evidence for the designation.

(b) Areas likely to be affected by the occurrence of a natural hazard may be designated as natural
hazard areas by a state agency or, under 11 AAC 114.250(b), by a district.

(c) Development in a natural hazard area may not be found consistent unless the applicant has taken
appropriate measures in the siting, design, construction, and operation of the proposed activity to
protect public safety, services, and the environment from potential damage caused by known natural
hazards.

(d) For purposes of (c) of this section, "appropriate measures in the siting, design, construction, and
operation of the proposed activity" means those measures that, in the judgment of the coordinating
agency, in consultation with the department’s division of geological and geophysical surveys, the
Department of Community and Economic Development as state coordinating agency for the National
Flood Insurance Program under 44 C.F.R. 60.25, and other local and state agencies with expertise,

(1) satisfy relevant codes and safety standards; or
(2) in the absence of such codes and standards;

(A) the project plans are approved by an engineer who is registered in the state and has engineering
experience concerning the specific natural hazard; or

(B) the level of risk presented by the design of the project is low and appropriately addressed by the
project plans. (Eff. 7/1/2004, Register 170)

11 AAC 114.250. Subject uses, activities, and designations. (b) A district shall consider the
likelihood of occurrence of natural hazards in the coastal area and may designate natural hazard
areas. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

1.6.1 Natural Hazards Applicability and Designations

The applicability of enforceable policies is limited to natural hazard areas designated by the district under
11 AAC 114.250(b) (Volume 11, Maps).

1.6.2 Natural Hazards Adequacy

The natural hazards statewide standard provides general appropriate measures for the siting and operation
of activities within designated areas. In addition, 11 AAC 114.270(g) allows districts to adopt
enforceable policies that will be used to determine whether a use or activity will be allowed within a
designated areas. Enforceable policies related to this standard provide specific measures to help minimize
impacts within designated areas and to ensure that local issues are addressed. Policies also identify
specific disallowed uses within designated areas and the criteria that will be used to determine whether a
use will be allowed. Other state and federal laws that deal with development activities in floodplains and
other hazard areas are broad in scope and general in their application.
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1.6.3 Natural Hazards Enforceable Policies

NH-1. Appropriate Measures

In accordance with the “appropriate measures” requirement set forth in 11 AAC 112.210 (c) and (d), the
applicant shall consult with the City to incorporate local knowledge to develop best management practices
applicable to the specific conditions at the proposed development site.

1.7 SAND AND GRAVEL STANDARD

11 AAC 112.260. Sand and gravel extraction. Sand and gravel may be extracted from coastal
waters, intertidal areas, barrier islands, and spits if there is no practicable alternative to coastal
extraction that will meet the public need for the sand or gravel. (Eff. 7/1/2004, Register 170)

1.8 SAND AND GRAVEL APPLICABILITY

Enforceable policies apply to coastal waters, intertidal areas, barrier islands, spits, and practicable
alternatives throughout the entire coastal resource district (See Coastal Waters, Appendix D Definitions).

1.8.1 Sand and Gravel Adequacy

The statewide sand and gravel extraction standard is a very broad standard. Enforceable policies related
to this standard provide specificity for extraction activities. Other state or federal laws that deal with
permitting of sand and gravel extraction are broad in scope or limited in application to specific state or
federal lands.

1.8.2 Sand and Gravel Enforceable Policies

SG-1. Sequencing of Coastal Extraction and Practicable Alternatives

To the extent practicable, sources of sand, gravel, rock, and other construction materials shall be approved
in the following sequence:

A. Existing approved gravel pits or quarries operated in compliance with state and federal
authorizations;

B. Reuse of material from abandoned development area, unless reuse could cause more
environmental damage than non-use;

C. New upland sites;
D. Beaches of low habitat values; and
E. Streams that do not provide fish habitat.

SG-2. Instream Material Extraction

Extraction of sand and gravel from all stream floodplains shall be located and conducted to avoid changes
to channel hydraulics and the potential for channel diversion through the extraction site.

SG-3. Best Management Practices for Anadromous Waters

In streams and their floodplains that provide habitat for anadromous fish, the following practices shall be
incorporated into the siting, design, and operation of sand and gravel extraction activities:
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A. Clearing of riparian vegetation and disturbance of natural banks shall be minimized;

@

To the extent practicable, sand and gravel extraction site configurations shall be shaped to blend
with physical features and surroundings;

C. Settling ponds shall be adequately diked or set back from active channels to avoid breaching by a
25-year frequency flood. Effective use of recycled water shall minimize water withdrawal and
subsequent discharge of effluent to adjacent lands or waters; and

D. Equipment storage and operation shall be conducted in a manner that does not release fuel and
lubricants into the environment.

SG-4. Reclamation and Restoration

Reclamation of all upland and floodplain extraction sites shall be required unless such reclamation would
cause greater adverse impact to the environment than leaving the area un-reclaimed. At a minimum,
reclamation shall include the following elements, as applicable:

A. Topsoil and overburden shall be segregated and stored separately above the 25-year floodplain of
watercourses.

B. At the end of each extraction season, all disturbed areas shall be regraded to stable slopes. Within
mean annual floodplains, regrading to ground contours that will not entrap fish nor significantly
alter stream hydraulics shall occur at the end of each operating season. Tailings used in the
construction of settling ponds and other essential facilities may be retained in place until
completion of their use.

C. Atthe completion of extraction, all disturbed areas shall be stabilized and revegetated, as
appropriate. Restoration shall include the following:

1. All disturbed areas shall be graded to stable slopes that blend with the natural topography;
2. Erosion control measures shall be implemented as appropriate to stabilize the site;

3. Areas designated for revegetation shall be covered with topsoil to encourage establishment of
native plant species; and

4. Where material sites that are excavated below groundwater may have value as habitat for
waterfowl or fish, the resource agencies shall be consulted on the final design and schedule
of the restoration plan.

Excluded from these requirements is the portion of a gravel extraction site required to provide materials
for continuing maintenance and operation. Maintenance sand and gravel sites shall comply with the
requirements of part b) of this policy.

1.9 HISTORIC, PREHISTORIC, AND ARCHAEOLOGICAL RESOURCES STANDARD AND PLAN
REQUIREMENTS

11 AAC 112.320. Historic, prehistoric, and archeological resources. (a) The department will
designate areas of the coastal zone that are important to the study, understanding, or illustration
of national, state, or local history or prehistory, including natural processes.

(b) A project within an area designated under (a) of this section shall comply with the applicable
requirements of AS 41.35.010 — 41.35.240 and 11 AAC 16.010 — 11 AAC 16.900. (Eff. 7/1/2004,
Register 170)

Appendix A Enforceable Policies 7 DRAFT



11 AAC 114.250. Subject uses, activities, and designations. (i) A district shall consider and
may designate areas of the coast that are important to the study, understanding, or illustration
of national, state, or local history or prehistory. (Eff. 7/1/2004, Register 170; am 10/29/2004,
Register 172)

1.9.1 Historic, Prehistoric, and Archaeological Resources Applicability and
Designations

Cordova recognizes that the number of known, and potential, cultural, and historical resources are
significant and can make a valuable contribution to understanding the past.

The applicability of enforceable policies is limited to those sites on the Alaska Heritage Resources Survey
(ARHS) inventory of all reported historic and prehistoric sites within the State of Alaska, and to the
District under 11 AAC 114.250(i). The ARHS inventory is maintained by the State Office of History and
Archaeology. The ARHS inventory of cultural resources includes objects, structures, buildings, sites,
districts, and travel ways, with a general provision that they are over 50 years old. To date over 22,000
sites have been reported within Alaska. For each individual site, the ARHS maintains a site record
containing such information as the site name, a description of the physical remains, data on the site's
location, and a list of bibliographic citations, as well as a variety of additional information relevant to
management and research needs.

1.9.2 Historic, Prehistoric, and Archeological Adequacy

The historic, prehistoric, and archeologic resources standard provides general appropriate measures for
the preservation and protection of such resources within designated areas. In addition, 11 AAC 114.250
allows districts to adopt enforceable policies that will be used to determine whether a use or activity will
be allowed within the designated area. Enforceable policies related to this standard provide specific
measures to help minimize impacts within designated areas and to ensure that local issues are addressed.
1.9.3 Historic, Prehistoric, and Archeological Enforceable Policies

HPA-1 Appropriate Measures

In accordance with the “appropriate measures” requirement set forth in 11 AAC 112.210 (c) and (d), the
applicant shall consult with the City, Eyak Corporation, and Chugach Corporation, to incorporate local
knowledge regarding the presence of historic, prehistoric, and archeological resources in the designated
areas (see Section 5.9.1).
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1.10 TRANSPORTATION AND UTILITIES STANDARDS

11 AAC 112.240. Utility routes and facilities. (a) Utility routes and facilities must be sited inland
from beaches and shorelines unless:

(1) the route or facility is water-dependent or water related; or

(2) no practicable inland alternative exists to meet the public need for the route or facility.
(b) Utility routes and facilities along the coast must avoid, minimize, or mitigate:

(1) alterations in surface and ground water drainage patterns;

(2) disruption in known or reasonably foreseeable wildlife transit;

(3) blockage of existing or traditional access. (Eff. 7/1/2004, Register 170)

11 AAC 112.280. Transportation routes and facilities. Transportation routes and facilities must
avoid, minimize, or mitigate:

(1) alterations in surface and ground water drainage patterns;

(2) disruption in known or reasonably foreseeable wildlife transit; and

(3) blockage of existing or traditional access. (Eff. 7/1/2004, Register 170)

1.10.1 Transportation and Utilities Applicability
Enforceable policies apply throughout the entire District.
1.10.2 Transportation and Utilities Adequacy

The statewide transportation and utility routes and facilities standards are limited to addressing impacts to
surface and groundwater drainage patterns, disruption in known or reasonably foreseeable wildlife transit,
and blockage of existing or traditional access. Enforceable policies that relate to these standards provide
more specific measures that address route and facilities local issues and concerns. Other state and federal
laws that deal with the permitting of transportation and utility routes and facilities are broad in scope and
general in their application.

1.10.3 Transportation and Utilities Enforceable Policies

TU-1  Visual Access

Where practicable, overhead lines shall be located in a manner that does not interfere with scenic coastal
vistas.

TU-2  Corridor Consolidation and Integration

In accordance with the requirements set forth in 11 AAC 112.240, utility corridors shall, wherever
practicable, be integrated with roads and other transportation corridors.
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1.11 FisH AND SEAFOOD PROCESSING REQUIREMENTS

11 AAC 114.250. Subject uses, activities, and designations. (f) A district shall consider and may
designate areas of the coast suitable for the location or development of facilities related to commercial
fishing and seafood processing. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

1.11.1 Fish and Seafood Processing Applicability and Designations

The applicability of enforceable policies is limited to areas of the coast designated by the District under
11 AAC 114.250(f) as suitable for the location or development of facilities related to commercial fishing
and seafood processing. Although Cordova recognizes that fish processing provides significant
employment and income to local residents and business owners, no areas of the coast suitable for the
location or development of facilities related to commercial fishing and seafood processing are designated
due to inadequate resources to develop the designations.

1.12 HABITATS STANDARD AND PLAN REQUIREMENTS

11 AAC 112.300. Habitats. (b) The following standards apply to the management of the habitats
identified in (a) of this section:

(1) offshore areas must be managed to avoid, minimize, or mitigate significant adverse impacts to
competing uses such as commercial, recreational, or subsistence fishing, to the extent that those uses
are determined to be in competition with the proposed use;

(2) estuaries must be managed to avoid, minimize, or mitigate significant adverse impacts to:

(A) adequate water flow and natural water circulation patterns; and

(B) competing uses such as commercial, recreational, or subsistence fishing, to the extent that those
uses are determined to be in competition with the proposed use;

(3) wetlands must be managed to avoid, minimize, or mitigate significant adverse impacts to water
flow and natural drainage patterns;

(4) tideflats must be managed to avoid, minimize, or mitigate significant adverse impacts to:

(A) water flow and natural drainage patterns; and

(B) competing uses such as commercial, recreational, or subsistence uses, to the extent that those
uses are determined to be in competition with the proposed use;

(5) rocky islands and sea cliffs must be managed to:

(A) avoid, minimize, or mitigate significant adverse impacts to habitat used by coastal species; and
(B) avoid the introduction of competing or destructive species and predators;
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(6) barrier islands and lagoons must be managed to avoid, minimize, or mitigate significant adverse
impacts:
(A) to flows of sediments and water;

(B) from the alteration or redirection of wave energy or marine currents that would lead to the
filling in of lagoons or the erosion of barrier islands; and

(C) from activities that would decrease the use of barrier islands by coastal species, including polar
bears and nesting birds;

(7) exposed high-energy coasts must be managed to avoid, minimize, or mitigate significant adverse
impacts:

(A) to the mix and transport of sediments; and

(B) from redirection of transport processes and wave energy;

(8) rivers, streams, and lakes must be managed to avoid, minimize, or mitigate significant adverse
impacts to:

(A) natural water flow;

(B) active floodplains; and

(C) natural vegetation within riparian management areas; and
(9) important habitat:

(A) designated under 11 AAC 114.250(h) must be managed for the special productivity of the
habitat in accordance with district enforceable policies adopted under 11 AAC 114.270(g); or (B)
identified under (c)(1)(B) or (C) of this section must be managed to avoid, minimize, or mitigate
significant adverse impacts to the special productivity of the habitat.

(c) For purposes of this section,

(1) "important habitat" means habitats listed in (a)(1) — (8) of this section and other habitats in the
coastal area that are

(A) designated under 11 AAC 114.250(h);
(B) identified by the department as a habitat
(i) the use of which has a direct and significant impact on coastal water; and

(i) that is shown by written scientific evidence to be significantly more productive than adjacent
habitat; or

(C) identified as state game refuges, state game sanctuaries, state range areas, or fish and game
critical habitat areas under AS 16.20;

(2) "riparian management area" means the area along or around a waterbody within the following
distances, measured from the outermost extent of the ordinary high water mark of the waterbody:

(A) for the braided portions of a river or stream, 500 feet on either side of the waterbody;
(B) for split channel portions of a river or stream, 200 feet on either side of the waterbody;
(C) for single channel portions of a river or stream, 100 feet on either side of the waterbody;

(D) for a lake, 100 feet of the waterbody. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register
172)
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11 AAC 114.250. Subject uses, activities, and designations. (h) A district shall consider and may
designate portions of habitat areas listed in 11 AAC 112.300(a)(1) — (8) and other habitats in the
coastal area as important habitat if:

(1) the use of those designated portions have a direct and significant impact on coastal water; and
(2) the designated portions are shown by written scientific evidence to be significantly more
productive than adjacent habitat. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

1.12.1 Habitats Applicability and Designations

The applicability of enforceable policies is limited to important habitat areas designated by the district
under 11 AAC 114.250(h). Although Cordova recognizes that the viability of fisheries resources is
dependent on healthy offshore and onshore habitats, no areas are designated due to inadequate resources
to develop the necessary documentation to support the designations. It is also true that many of the most
important habitats are outside the district boundary and could therefore not be designated.

1.13 TIMBER HARVESTING STANDARD

11 AAC 112.250. Timber harvest and processing. AS 41.17 (Forest Resources and Practices Act)
and the regulations adopted under that chapter with respect to the harvest and processing of timber
are incorporated into the program and constitute the components of the program with respect to those
purposes. (Eff. 7/1/2004, Register 170)

1.13.1 Timber Harvesting Applicability
The Forest Resources and Practices Act is incorporated into the ACMP. A district may not write
enforceable policies under this standard. Timber harvest and processing is not included within the subject
uses that provide the basis for enforceable policies.

1.14 AIR LAND AND WATER QUALITY STANDARD

11 AAC 112.310. Air, land, and water quality. Notwithstanding any other provision of this chapter,
the statutes and regulations of the Department of Environmental Conservation with respect to the
protection of air, land, and water quality identified in AS 46.40.040(b) are incorporated into the
program and, as administered by that department, constitute the exclusive components of the
program with respect to those purposes. (Eff. 7/1/2004, Register 170)

1.14.1 Air Land and Water Quality Applicability

Coastal district plans cannot include any enforceable policies that address air, land or water quality. One
of the major reforms of House Bill 191 was to effectuate the direct state implementation of the Alaska
Department of Environmental Conservation’s (ADEC’s) air, land and water quality standards. House Bill
191 specifically provides that ADEC’s air, land, and water quality standards are the exclusive standards
of the ACMP for those purposes.
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1.15 SUBSISTENCE STANDARD AND PLAN REQUIREMENTS

11 AAC 112.270. Subsistence. (a) A project within a subsistence use area designated under 11 AAC
114.250(g) must avoid or minimize impacts to subsistence uses of coastal resources.

(b) For a project within a subsistence use area designated under 11 AAC 114.250(g), the applicant
shall submit an analysis or evaluation of reasonably foreseeable adverse impacts of the project on
subsistence use as part of:

(1) a consistency review packet submitted under 11 AAC 110.215; and
(2) a consistency evaluation under 15 C.F.R. 930.39, 15 C.F.R. 930.58, or 15 C.F.R. 930.76.
(c) Repealed ___/  /2004. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

11 AAC 114.250. Subject uses, activities, and designations. (g) Except in nonsubsistence areas as
identified under AS 16.05.258, a district may, after consultation with appropriate state agencies,
federally recognized Indian tribes, Native corporations, and other appropriate persons or groups,
designate areas in which a subsistence use is an important use of coastal resources and designate
such areas. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

The applicability of enforceable policies and the State standard is limited to subsistence use areas
designated by the district under 11 AAC 114.250(g). Although Cordova recognizes that subsistence use
is an important use of the fish, game, and plant resources in the region, no areas are designated due to
inadequate resources to conduct the required consultation. It is also try that many of the most valuable
subsistence use areas are outside the District boundary and could therefore not be designated.
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APPENDIX B

ENFORCEABLE POLICIES CROSS REFERENCE TABLE
CORDOVA CMP AND EYAK LAKE AMSA PLAN

Enforceable Policy Name & Number Resource Inventory & Issues, Goals, and Maps
Analysis Objectives
Coastal Development Chapter 3, pp 5, 6, 9, 22, 23 Chapter 4, pp 35, 36, 38,41, | Volume ll
CD-1 Prioritization of Waterfront Land Use Appendix G
CD-2 Placement of Structures and Fill
Coastal Access Chapter 3, pp 35-37, 38-40 Chapter 4, pp 5-7, 12, 29 N/A
CA-1 Maintenance of Public Access to Coastal Water Appendix G
CA-2 Increased Public Access
CA-3 Enhanced Public Access
Recreation Chapter 3, pp pp 5-6,7-8,17- | Chapter 4, pp 36, 37, 41 Volume lI
INSERT AMSA policies 18, 27-29
Appendix G
Natural Hazards Chapter 3, pp 36, 38-39 Chapter 4, pp 15-20 Volume II
NH-1 Appropriate Measures Appendix G
Sand and Gravel Extraction Chapter 3, pp 39-40 Chapter 4, pp 13 N/A
SG-1 Sequencing of Coastal Extraction and Practicable
Alternatives
SG-2 Instream Material Extraction
SG-3 Best Management Pracitices for Anadromous Waters
SG-4 Reclamatio and Restoration
Historic, Prehistoric, & Archeological Resources Chapter 3, pp 39, 45 Chapter 4, pp 8-9 N/A
HPA-1 Appropriate Measures Appendix G
Transportation and Utilities Chapter 3, pp 10 Chapter 4, pp 40 N/A
TU-1 Visual Access
TU-2 Corridor Consolidation and integration
Appendix B, Cross Reference Table Cordova CMP
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APPENDIX C

EYAK LAKE AREA MERITING SPECIAL ATTENTION
ENFORCEABLE POLICIES

1.1 INTRODUCTION AND DESIGNATION OF EYAK LAKE AMSA AS A RECREATIONAL USE
AREA

The Alaska Coastal Management Act and the Guidelines and Standards that implement a local plan allow
the establishment of an AMSA. AMSAs may be used in local coastal management plans as a
management tool to recognize and protect “areas of unique, scarce, fragile or vulnerable natural habitat,
cultural value, historical significance or scenic importance” and “substantial recreational value or
opportunity.”

In addition, a district may designate areas of recreational use. The entire Eyak Lake AMSA is designated
a recreational use area because the area receives significant use by persons engaging in recreation and, in
addition, has the potential for increased recreational use because of physical, biological, and cultural
features.

1.2 PURPOSE

In recognition of the value of Eyak Lake to the City and Eyak Corporation, the major private landowner
in the project area, the AMSA was designated and an AMSA plan was prepared. The AMSA plan was
intended to provide for the development of recreational opportunities and maintenance of scenic values
associated with Eyak Lake, while maintaining and improving the fishery production and the wildlife
habitat values of the lake.

1.3 BOUNDARY
The Eyak Lake AMSA boundary can be described as follows:

On the south, the Copper River Highway from approximately Mile 7 west to the Eyak River
Bridge; thence upslope from the south side of the highway to the 500-foot contour line and
westerly along the 500-foot contour line to the extended projection of LeFevre Road; thence north
along the projection and LeFevre Road and its extended projection to the base of Tripod Hill,
which shall form the boundary on the west. The 500-foot contour line beginning at the base of
Tripod Hill to a point where it crosses Power Creek above Ohman Falls; thence southerly along
the east shore of Eyak Lake to the intersection with the section line between Sections 32 and 33;
thence south along the section line to its junction with the Copper River Highway (point of
beginning), which shall form the north and east boundaries.

1.4 RESOURCE INVENTORY AND ANALYSIS
The resource inventory and analysis is included with the original AMSA plan in Appendix G.
1.5 PROPER AND IMPROPER USES

Refer to these section headings in Chapter 7: Implementation
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1.6 MATTER OF LOCAL CONCERN

Under State statutes, the enforceable policies of the District CMP must not address a matter regulated or
authorized by state or federal law unless the enforceable policies relate specifically to a matter of local
concern. A matter of local concern is a specific coastal use or resource within a defined portion of the
district’s coastal zone that is:

(1) Demonstrated as sensitive to development,
(2) Not adequately addressed by state or federal law, and

(3) Of unique concern to the coastal resource district as demonstrated by local usage or scientific
evidence.

For a designated recreation area, the “matter of local concern” test does not apply unless a proposed
enforceable policy addresses a matter regulated or authorized by some other state or federal law not
enumerated in the statewide standards. In this case, there are state and federal laws that may regulate or
authorize the activities identified above. However, enforceable policies for an AMSA in effect on July 1,
2004, satisfy the requirements of (1) and (3) above (11 AAC 114.270(i)). Therefore, only (2) above must
be satisfied here.

In terms of adequacy, the applicable laws are broad in scope and general in their application; more
specificity is needed to determine whether a specific land or water use or activity will be allowed within
the AMSA/designated area and to provide the management measures necessary to address the physical,
biological, and cultural features of the area and to preserve, protect, enhance, and restore the recreational
values (as permitted by 11 AAC 114.270(g) and required by 11 AAC 114.420(d)).

1.7 ENFORCEABLE POLICIES

The enforceable policies in Chapter 5, including those in the Coastal Development and Coastal Access
sections, are applicable to the Eyak Lake AMSA.

In addition, the following enforceable policies are applicable within the Eyak Lake AMSA boundary and
are necessary to preserve, protect, enhance, or restore the physical, biological, and cultural features upon
which the recreational value depends.

1.7.1 Preservation, Protection, Enhancement, and Restoration of Physical
Features

EL-1 Only those uses, which require an over-water location, shall be permitted beyond the
ordinary high water mark of the lake or inside the natural wetland boundary.

EL-2 Where practicable, developments in or over the water, such as piers, docks, and
protective structures shall be located, designed, and maintained in a manner that prevents
adverse impacts upon air and water quality and fish, wildlife, scenic, and vegetative
resources.

EL-3 Adequate building setbacks from lake and stream waters and wetlands shall be
established and maintained. These setbacks shall be a minimum of 20 feet from any part
of a structure to the ordinary high water mark of the lake. Structures in existence at the
time of adoption of this plan that are destroyed or damaged may be rebuilt within the
existing foundation line.
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EL-4

EL-5

EL-6

EL-7

EL-8

EL-9

Structures or development of uses accessory to residential use (storage shed, well house,
garage, etc.) shall retain shoreline open space, be visually and physically compatible with
adjacent cultural and natural features, and be reasonable in size and purpose. Such
development shall not be permitted in required shore setback spaces, or permitted over
water unless clearly water-dependent, such as piers and floats.

The design of structures near watercourses shall preserve stream bank and channel
integrity, reduce the impact of flooding, and allow for natural drainage.

The natural water circulation patterns in the lake shall be maintained and essential
geo-hydraulic processes of accretion, transport, and erosion shall not be interrupted.

No development shall take place without providing adequate measures to provide for
natural surface drainage runoff. Storm water runoff controls sufficient to prevent water
quality degradation shall be imposed on development adjacent to Eyak Lake and
adjoining tributaries.

Clearing and grading operations shall be conducted in a manner so as to prevent soil
erosion and sediment runoff into Eyak Lake and adjoining tributaries. Surface
modification that would induce excessive erosion or undermine the support of nearby
land shall be prohibited. The developer is responsible for utilizing the best available
erosion control measures to minimize erosion and sediment runoff during clearing and
construction of a proposed project. The developer will be responsible for submitting a
plan to permitting agencies stating how cleared land will be stabilized to prevent future
erosion and sedimentation of the lake.

Uplands shall be managed to retain natural drainage patterns and vegetation cover on
steep slopes (70 percent or greater), and along shorelines and stream banks to prevent
excessive runoff and erosion and protect surface water quality and natural ground water
recharge areas.

1.7.2 Preservation, Protection, Enhancement, and Restoration of Biological
Features

EL-10

EL-11

EL-12

EL-13

EL-14

Maintenance and enhancement of spawning areas shall be given priority consideration for
shorelines. Shorelines having banks, beaches, and beds critical to the preservation of the
fisheries resource base, as lake and stream spawning areas, shall be maintained in their
productive natural condition.

Facilities for storing and distributing fuel shall not be located within the active floodplain
of a stream.

In freshwater marshes and wetlands, maintenance of the natural functions is the highest
priority. Development is prohibited except where it will not alter the natural functions of
fish and wildlife habitat and where it meets a greater long-term public need.

All public works activities such as transportation projects, utilities, sewers, and drainage
activities shall protect any freshwater marshes and wetlands from adverse impacts unless
there is significant public need for a proposed use or activity for which no practicable
alternative exists and all practicable steps have been taken to maximize conformance with
the AMSA plan policies.

Adverse impacts to the areas adjacent to the eastern shore of the Eyak Lake from the
mouth of Hatchery Creek to the ADF&G weir, including the wetland north of the Copper
River Highway and east to the AMSA boundary, shall be minimized to protect the
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biological resources principally using this area. These resources include the feeding and
resting birdlife — nesting eagles, swans, and loons in particular. Birdlife shall be
protected from disturbance, especially from discharge of firearms and motorized vehicles
and equipment during freezeup conditions.

1.7.3 Preservation, Protection, Enhancement, and Restoration of Recreation and
Scenic Values

EL-15 Points of recreational and visual access to the shoreline and stream deltas shall be
provided and protected, consistent with public safety and private property rights.

EL-16 The ADOT&PF shall maintain the identified highway pullouts for scenic and viewing
purposes.

EL-17 Recreation and access developments shall preserve or enhance scenic views and vistas, as
well as improve the aesthetic value of the area.

EL-19 Utilities shall be installed underground wherever practicable.

EL-20 Off-road vehicles such as snow machines, airboats, and 3-wheelers are prohibited on the
Power Creek Delta, the wetland adjacent to Southeast Arm, and all lake tributary
streambeds, except as necessary for public health and safety and maintenance and patrol
of private lands by authorized persons.

EL-21 Off-road vehicles shall be limited to designated routes and/or areas to ensure protection
of users and resource values, and to minimize conflicts.

EL-22 Eyak Lake waters shall be kept free of hazardous or obstructive development that could
create a hazard to recreational use of the waters. In- water structures and buoys shall be
visibly marked.

EL-23 Public beach designations, swimming areas, camping sites, toilets, and picnic facilities
shall be established and existing facilities improved where public need warrants and
public funding is available.

EL-24 The following areas and trails shall be retained, classified, and/or managed as recreation
resources in accordance with applicable statutory requirements and private property
rights. The current managing agency is shown for each area.

a) Boat ramp (City) - east end of runway.

b) North shore beach (ADNR) - boat launch and picnic area.

c) Nirvana Park (City) - picnic and group use.

d) The Spit (City) - swimming, picnicking, viewing, floatplane moorage.

e) Skater’s Cabin (City) - picnic, skating, swimming, trailnead and group use.

f) Hatchery Creek culvert crossing (Eyak and ADOT&PF) - spawning fish and bear
viewing.

g) Power Creek Road turnouts (ADOT&PF) - wildlife and scenic viewing, informal
picnicking.

h) Power Creek trail (USFS) - hiking and access.

i) Crater Lake trail (ADNR) - hiking and access.

j)  CRH turnouts (ADOT&PF) - scenic viewing.
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k) Mauvis Island and causeway (ADNR) - public recreation.

I) Eyak River Bridge turnout (ADOT&PF) - swan viewing, trailhead for Eyak River
Trail, scenic point.
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APPENDIX D
DEFINITIONS

A number of the terms used in coastal management have specific regulatory or procedural
meaning. To clarify the intent of the coastal management polices, the following definitions apply
to language used in the plan policies.

ACMP is the Alaska Coastal Management Program.
Active floodplain of watercourses is the portion of a floodplain that is periodically inundated or
encompassed by a mean annual flood (Q = 2.33 flood frequency) and is characterized by active

flowing channels, high water channels and adjacent unvegetated or sparsely vegetated bars.

Adjacent has the same meaning as in State law.

11 AAC 112.990 (a) (2) "adjacent™ means near but not necessarily touching; (Eff. 7/1/2004, Register
170; am 10/29/2004, Register 172)

AMSA has the same meaning as in State law.

AS 46.40.210 (1) ""area which merits special attention™ means a delineated geographic area within the
coastal area which is sensitive to change or alteration and which, because of plans or commitments or
because a claim on the resources within the area delineated would preclude subsequent use of the
resources to a conflicting or incompatible use, warrants special management attention, or which,
because of its value to the general public, should be identified for current or future planning, protection,
or acquisition; these areas, subject to council definition of criteria for their identification, include:

(A) areas of unique, scarce, fragile or vulnerable natural habitat, cultural value, historical
significance, or scenic importance;

(B) areas of high natural productivity or essential habitat for living resources;

(© areas of substantial recreational value or opportunity;

(D) areas where development of facilities is dependent upon the utilization of, or access to, coastal
water;

(E) areas of unique geologic or topographic significance which are susceptible to industrial or
commercial development;

(P areas of significant hazard due to storms, slides, floods, erosion, or settlement; and

(G) areas needed to protect, maintain, or replenish coastal land or resources, including coastal
flood plains, aquifer recharge areas, beaches, and offshore sand deposits;

Avoid has the same meaning as in State law.
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11 AAC 112.900. Sequencing process to avoid, minimize, or mitigate. (a) As used in this chapter and
for purposes of district enforceable policies developed under 11 AAC 114, "avoid, minimize, or
mitigate™ means a sequencing process of

(1) avoiding adverse impacts to the maximum extent practicable; (2) where avoidance is not
practicable, minimizing adverse impacts to the maximum extent practicable; or (3) if neither avoidance
nor minimization is practicable, conducting mitigation to the extent appropriate and practicable; for
purposes of this paragraph, "mitigation™ means

(A) on-site rehabilitation of project impacts to affected coastal resources during or at the end of the life
of the project; or

(B) to the extent on-site rehabilitation of project impacts is not practicable, substituting, if practicable,
rehabilitation of or an improvement to affected coastal resources within the district, either on-site or
off-site, for a coastal resource that is

unavoidably impacted.

(b) For a project that requires a federal authorization identified under 11 AAC 110.400, the
coordinating agency shall consult with the authorizing federal agency during that federal agency’s
authorization review process to determine whether the mitigation requirements proposed by the federal
agency for that federal authorization would satisfy the mitigation requirements of (a)(3) of this section.
If the coordinating agency determines that the mitigation requirements proposed by the federal agency
would not satisfy the mitigation requirements of (a)(3) of this section, the coordinating agency shall
require appropriate mitigation in accordance with (a)(3) of this section.

(c) For purposes of (a)(3) of this section, a determination of practicability includes the consideration of
the following factors, as applicable: (1) the magnitude of the functional values lost by the impacted
coastal resources;

(2) the likelihood that the mitigation measure or improvement will succeed in actually rehabilitating the
impacted coastal resources; and

(3) the correlation between the functional values lost by the coastal resources impacted and the
proposed mitigation measure or improvement.

(d) To the extent feasible and not otherwise addressed by state or federal law, any requirements
imposed under (a)(3) of this section for mitigation through on-site or off-site rehabilitation of project
impacts shall be established by the coordinating agency at the time of the project’s consistency review
under 11 AAC 110.

(e) In applying the mitigation process described in (a)(3) of this section, unless required by a federal
agency issuing an authorization identified under 11 AAC 110.400 for the project, the coordinating
agency may not require

(1) that no net loss of impacted coastal resources occur; or

(2) monetary compensation. (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Base Flood means the flood having one percent chance of being equaled or exceeded in any
given year. Also referred to as the 100-year flood.

Coastal Processes are the collective results of physical, oceanographic, and meteorologic
influences on the geographic landforms and nearshore waters of the Lake and Peninsula Borough.
Coastal processes are also influenced by freshwater discharges from major river drainage systems
and suspended sediments transported by rivers to coastal waters. Key features of coastal
processes are shoreline erosion and accretion.

Coastal Waters has the same meaning as in state law.
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11 AAC 112.990. Definitions. (6) ""coastal water' means those waters, adjacent to the shorelines, that
contain a measurable quantity or percentage of sea water, including sounds, bays, lagoons, ponds,
estuaries, and tidally influenced waters; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Consistency means compliance with the standards of the ACMP, including the enforceable
policies of this approved coastal plan.

Consistent to the maximum extent practicable means that federal government activities or
uses, including development projects affecting the coastal zone of Alaska, are fully consistent
with the standards of the ACMP unless compliance would violate another federal law (15 CFR
930.32.(a)).

Cumulative Impacts has the same meaning as in State law.

11 AAC 110.990. Definitions. (a) (19) "cumulative impacts" means reasonably foreseeable effects on
a coastal use or resource that result from the incremental impact of an individual project when viewed
together with the impacts of past and currently authorized projects; (Eff. 7/1/2004, Register 170)

DEC is the Alaska Department of Environmental Conservation.
DF&G is the Alaska Department of Fish and Game.

Direct and significant impact has the same meaning as in State law.

11 AAC 114.990. Definitions. (13) *'direct and significant impact" means an effect of a use, or an
activity associated with the use, that will proximately contribute to a material change or alteration of
the coastal waters, and in which

(A) the use, or activity associated with the use, would have a net adverse effect on the quality of the
resources;

(B) the use, or activity associated with the use, would limit the range of alternative uses of the
resources; or

(C) the use would, of itself, constitute a tolerable change or alteration of the resources but which,
cumulatively, would have an adverse effect; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Development means any man-made change to improved or unimproved lands and coastal waters,
including but not limited to, buildings or other structures, mining, dredging, filling, grading,
paving, excavation or drilling.

DNR is the Alaska Department of Natural Resources.

Due deference has the same meaning as in State Law.

11 AAC 110.990. Definitions. (a) (25) ""due deference’ means that deference that is appropriate in the
context of

(A) the commentor's expertise or area of responsibility; and

(B) all the evidence available to support any factual assertions of the commentor; (Eff. 7/1/2004,
Register 170)

Environmentally Responsible means consistent with coastal resource protection and
performance standards of this plan, and incorporating current best management practices with
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protection measures commensurate with the values of habitats affected.

Estuary has the same meaning as in State law.

11 AAC 11.990 Definitions. (11) "estuary™ means a semiclosed coastal body of water that has a
free connection with the sea and within which seawater is measurably diluted with freshwater
derived from land drainage; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Facilities related to commercial fishing and seafood processing has the same meaning as in
State law.

11 AAC 114.990. Definitions. (17) "facilities related to commercial fishing and seafood
processing™ includes hatcheries and related facilities, seafood processing plants and support
facilities, marine industrial and commercial facilities, and aquaculture facilities;

(Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Feasible and prudent means consistent with sound engineering practice and not causing
environmental, social, or economic problems that outweigh the public benefit to be derived from
compliance with the standard which is modified by the term "feasible and prudent”.

Flood — an overflow or indundation of normal dry lands from a stream or other body of water; the
high streamflow overtoppoing the banks of a stream; or a high flow as measured by either stage
or discharge.

Floodway means the channel of a river or other watercourse and the adjacent land areas that must
be reserved in order to discharge the base flood without cumulatively increasing the water surface
elevation more than a designated height, usually one foot, at any point.

Geophysical Hazard is a condition created by a geological process, topography, water drainage,
or unigue weather condition that presents a significant hazard to life and property.

Important fishing areas are areas used consistently over time for commercial, sport, or
subsistence fishing. Fishing includes harvesting marine invertebrates and plants.

Important habitats has the same meaning as in State law.

11 AAC 112.300. Habitats. (c) For purposes of this section,

(1) "important habitat™ means habitats listed in (a)(1) — (8) of this section and other habitats in the
coastal area that are

(A) designated under 11 AAC 114.250(h);

(B) identified by the department as a habitat

(i) the use of which has a direct and significant impact on coastal water; and

(ii) that is shown by written scientific evidence to be significantly more productive than adjacent habitat;
or

(C) identified as state game refuges, state game sanctuaries, state range areas, or fish and game critical
habitat areas under AS 16.20; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Local knowledge has the same meaning given in State law except that “generally accepted by the
local community” is that body of knowledge that is reflected in local plans, studies, policies and
standards.
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11 AAC 114.990. Definitions. (22) "'local knowledge' means a body of knowledge or
information about the coastal environment or the human use of that environment, including
information passed down through generations, if that information is

(A) derived from experience and observations; and

(B) generally accepted by the local community; (Eff. 7/1/2004, Register 170; am 10/29/2004,
Register 172)

Maintain means to provide for continuation of current conditions and functions.

Mariculture is the captive cultivation of plants and animals in marine and estuarine waters for
human consumption.

Mean High Water has the same meaning as in State law.

11 AAC 53.900 (14) “mean high water”” means the tidal datum plane of the average of all the
high tides, as would be established by the National Geodetic Survey, at any place subject to
tidal influence; (Eff. 3/27/80, Register 73; am 7/5/2001, Register 159)

Mean Higher High Water is the average of all the daily higher high water recorded over a 19-
year period or a computed equivalent period. It is usually associated with a tide exhibiting mixed
characteristics.

Mean Low Water has the same meaning as in State law.

11 AAC 53.900 (16) “mean low water”” means the tidal datum plane of the average of all the low
tides, as would be established by the National Geodetic Survey, at any place subject to tidal
influence; (Eff. 3/27/80, Register 73; am 7/5/2001, Register 159)

Mean Lower Low Water has the same meaning as in State law.

11 AAC 53.900 (17) “mean lower low water” means the tidal datum plane of the average of
the lower of the two low waters of each day , as would be established by the National
Geodetic Survey, at any place subject to tidal influence; (Eff. 3/27/80, Register 73; am
7/5/2001, Reqgister 159)

Minimize has the same meaning as in State law (see Avoid, Minimize and Mitigate).
Mitigate has the same meaning as in State law (see Avoid, minimize and Mitigate).

Natural Hazards has the same meaning as in State law.
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11 AAC 112.990. Definitions. (15) ""natural hazards™ (A) means the following natural processes or
adverse conditions that present a threat to life or property in the coastal area: flooding, earthquakes,
active faults, tsunamis, landslides, volcanoes, storm surges, ice formations, snow avalanches, erosion,
and beach processes;

(B) includes other natural processes or adverse conditions designated by the department or by a district
in a district plan; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

One Hundred Year Flood is a flood of a magnitude, which can be expected to occur on an
average of once every 100 years. It is possible for this size flood to occur during any year, and
possible in successive years. It would have a one percent chance of being equaled or exceeded in
any year. Statistical analysis of available stream flow or storm records, or analysis of rainfall or
runoff characteristics of the watershed, or topography and storm characteristics are used to
determine the extent and depth of the 100-year flood.

OPMP is the Office of Project Management and Permitting with the Department of Natural
Resources.

Ordinary high water has the same meaning as in State law.

11 AAC 53.900 (23) “Ordinary high water”” means the mark along the bank or shore up to which the
presence and action of non-tidal water are so common and usual, and so long continued in all ordinary
years, as to leave a natural line impressed on the bank or shore and indicated by erosion, shelving,
changes in soil characteristics, destruction of terrestrial vegetation, or other distinctive physical
characteristics. ; (Eff. 3/27/80, Register 73; am 7/5/2001, Register 159)

Practicable has the same meaning as in State law.

11 AAC 112.990. Definitions. (18) "practicable’ means feasible in light of overall project purposes
after considering cost, existing technology, and logistics of compliance with the standard; (Eff.
7/1/2004, Register 170; am 10/29/2004, Register 172)

Proper and improper uses are the can-do and can't-do uses for the area.

Public need has the same meaning as in State law except that “documented” includes those needs
expressed in locally adopted plans, studies, policies and standards.

11 AAC 114.990 (35) "'public need" means a documented need of the general public and not that of a
private person; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Resource agency has the same meaning as in State law.

Sec. 46.39.010. (2) "'resource agency'" means

(A) the Department of Environmental Conservation;
(B) the Department of Fish and Game; or

(C) the Department of Natural Resources.

Saltwater wetlands has the same meaning as in State law. (see also “wetlands™)
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11 AAC 112.990. Definitions. (25) "'saltwater wetlands' means those coastal areas along
sheltered shorelines characterized by halophilic hydrophytes and macroalgae extending from
extreme low tide to an area above extreme high tide that is influenced by sea spray or tidally
induced water table changes; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Shall means mandatory; it requires a course of action or set of conditions to be achieved.

Should states intent for a course of action or set of conditions to be achieved. This implies that
case-specific discretion may be applied for achieving the intent of the action.

Significant adverse impact means an impact as indicated in state law by “direct and significant
impact”.

Subject uses is a description of the land and water uses and activities which are subject to the
district plan.

Subsidence is a lowering in elevation of ground surface due to underground geologic or
hydrologic change. It can be a common occurrence in areas susceptible to seismic activity and
where excessive water table depletion occurs.

Subsistence Use Areas are coastal habitat areas, used traditionally or occasionally in response to
seasonal or cyclic resource abundance, where subsistence harvests of fish, wildlife, and other
biological resources are conducted.

Subsistence uses has the same meaning as in State law.

AS 16.05.940 (33) "'subsistence uses’ means the noncommercial, customary and traditional uses of
wild, renewable resources by a resident domiciled in a rural area of the state for direct personal or
family consumption as food, shelter, fuel, clothing, tools, or transportation, for the making and selling
of handicraft articles out of nonedible by-products of fish and wildlife resources taken for personal or
family consumption, and for the customary trade, barter, or sharing for personal or family
consumption; in this paragraph, "family” means persons related by blood, marriage, or adoption, and
a person living in the household on a permanent basis; (Eff. ///; Register )

Surface Waters include streams, rivers, ponds, lakes, and contiguous open water wetlands.
Tsunami is a great sea wave produced by submarine earth movements or volcanic eruption.

Uses of state concern has the meaning as in State law.

Appendix D 7 Cordova CMP DRAFT



AS 46.40.210 (12) "uses of state concern®* means those land and water uses that would significantly
affect the long-term public interest; "uses of state concern" include

(A) uses of national interest, including the use of resources for the siting of ports and major facilities that
contribute to meeting national energy needs, construction and maintenance of navigational facilities and
systems, resource development of federal land, and national defense and related security facilities that
are dependent upon coastal locations;

(B) uses of more than local concern, including those land and water uses that confer significant
environmental, social, cultural, or economic benefits or burdens beyond a single coastal resource
district;

(C) the siting of major energy facilities, activities pursuant to a state or federal oil and gas lease, or
large-scale industrial or commercial development activities that are dependent on a coastal location and
that, because of their magnitude or the magnitude of their effect on the economy of the state or the
surrounding area, are reasonably likely to present issues of more than local significance;

(D) facilities serving statewide or interregional transportation and communication needs; and

(E) uses in areas established as state parks or recreational areas under AS 41.21 or as state game
refuges, game sanctuaries, or critical habitat areas under AS 16.20.

Water-Dependent has the same meaning as in State law.

11 AAC 112.990. Definitions. (31) "water-dependent' means a use or activity that can be carried
out only on, in, or adjacent to a water body because the use requires access to the water body;

(32) ""water-related™ means a use or activity that is not directly dependent upon access to a water
body, but which provides goods or services that are directly associated with water-dependence and
which, if not located adjacent to a water body, would result in a public loss of quality in the goods or
services offered; (Eff. 7/1/2004, Register 170; am 10/29/2004, Register 172)

Waterfront means the area along the coastline between mean higher high water and mean high
sea level.

Water-Related has the same meaning in State law.

Wetlands has the same meaning as in State law.

11 AAC 112.990. Definitions. (33) *'wetlands’ means saltwater wetlands and those freshwater
wetlands that have a direct drainage to coastal waters; (Eff. 7/1/2004, Register 170; am 10/29/2004,
Register 172)
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APPENDIX E
LIST OF ABBREVIATIONS AND ACRONYMS USED

AAC Alaska Administrative Code

ACMP Alaska Coastal Management Program

ADEC Alaska Department of Environmental Conservation
ADF&G Alaska Department of Fish and Game

ADNR Alaska Department of Natural Resources

ADOL Alaska Department of Labor

ADOT&PF  Alaska Department of Transportation and Public Facilities
Air Force U.S. Air Force

AMSA Area Meriting Special Attention

AS Alaska Statute

CFR Code of Federal Regulations

City City of Cordova

CMP Coastal Management Plan

CNF Chugach National Forest

CRM Copper River Meridian

District Cordova Coastal District

ESA Endangered Species Act

FEMA Federal Emergency Management Agency
FIRM Flood Insurance Rate Map

gpm gallons per minute

ISER Institute for Social and Economic Research
mg/l milligrams per liter

mph miles per hour

NRHP National Register of Historic Places

OHW Ordinary High Water

OPMP Office of Project Management and Permitting
P.L. Public Law

ppm parts per million

ppsf pounds per square foot

STIP Statewide Transportation Improvement Program
TSA Tourism Satellite Account

TSP total suspended particulates
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IMTRODUCTICH

G February %, 1981, the Alaaka Coastal Pelicy Council met in
Cordova and approved the Cordova Coastal Mapagement Frogram as
submitted by the City of Cordova. [Ih its approval action, tha
Council made several recommendations including prepacation of a
cooperative management plan for Evak Lake by the City and affected
private landholders and public agencies, Ae only a small portion
of Byak Lake iz located within municipal limits, the ciey d4id not
ferl 1t appropriace to include that small portion within its
coastal acea, and suggested the appropriate time to develop a plan
for Eyak Lakas would be when the enticaty of the Lake could be
included in m single planning effort, The Coastal Policy Council
recommended the City, in cooperation with appropriate Stats
agencies and other affected parties, ldantify Evek Lake as an Ared
Mariting Gpecial Attention [(AMEA) and proceed with preparing such
& cooperative plan.

AUTHORIZATICH

In recognltion of the value of Evak Lake te the City of Cordova
and to Eyak Corpucation., the major private landewner in the
Froject Rrea, the City and Eyak Corporaticon, together with the
State and Federal agencies concearned with the lake, have agteed
that speclal)l management efforte are needed to protect the
Lake's water guality, Fish and wildlife habitaka, and
recreational values while accommedating probable future
davelopment adjacent to Evak Lake. In order to focmoulate and
guida this management plan, & Study Team was formed with the
City of Cordova assigned the r¢le of lead agency. The sfudy
team conflets Of cepresantatives of the following
organizations; City of Cordova, Eyak Corporation, State OfFfice
of Coastal Management, Alaska Depactment of Community ard
Regional Affairs, Alaska Department of Environmental
Conservation, Alaska Dapartment of Pish and Game, Ahlazka
Depactment of Matbral Resoucces, Alaska Departrment of
Transportetion/Public Facilities, U.5. Fish and Wildlife
Service, and the U.5. Forest Sarvice.

The project wag carcfed out o the extent peseible throogh a
consensus effort, If the Study Teamn = unable to arcive st 2
consensus poBition in the S5tudy Team Final Report, the State
Coaskal Policy Council will be the final arbitrator of any
policy decisions regarding the propoxed AMSA desigration, On
February 27, 198l; the Study Team conducted itas first meeoting
where the problem was defined, the iEpues =pelled out, data
naeds identifjied, the work program ootlined and 8 conrse of
future ackion chosen., AE & result of that meeting ir whigh the
decigion was mada to contract the S5tudy, a Reguest for
Propossls was issued that inclouded & Scope of Services thab
hasically ocutlined the requizred work and time frames.

The City of Cordova entered intc @ contract with the Department
of Comnunity and HRegional AfEaizs to carry out the Scope of

vi



Secvices by way of a2 grant received through the Alagka Coastal
Management Frodgram.

The City of Cordova on September %, 1981, entered inko an
aqeeement with Professional Fishery Consulitants of Cordova,
Rlazka, for completing all work program tasks and study
peoducts specified in the Scope of Services culminating in &
management plan for Evak Lake,

The plah ghall comply with & RAC BO.160 AREAS WHICH MERIT
SPECIAL ATTENTICH of the Standards and Guidelines of the
Alaska Coasztal Management Program.

FURPOEE AND ECCOPE

The purpoeEe of the work program is to develop an AMSA propoeal
tor Evak Lake to fyulfill the Study Team's project goale ag
defined below and implement the Coagtal Pelioy Council's
recommendation,

The goals &f this projeet are to develop objectives,
pokicies and acticons to:

{1) maintain apd/or improve the water qualiky cof Eyak Lake;

(2} maintain and/or improve the fishery production of Evak
Lake;

{3] maintain and/or iwmprove the wildlife habitat valueg
agaoclated with Eyak Laker

4] accommodate exleting and appropriate futurs
tesidential,; commercizl, and facilities daevelopment within
the planning arsa;

(7} develop and maintain recceational opportunitiszs and
maintain the f#icenic values agstociated with Evak Lake.

Shown in Figure 1 is the project area coversd by thizs study, The
boundary is described a=: On the soukth, the Copper River Righway
Erom approximately Mile 7 west to the BEyak River Bridge; thence
opslope from the scuth side of the highway te the 500 fook contour
line and westerly along the 500 foot contour line to the sxtended
projection of LeFevie Road; thence north along the projectiosn and
LeFevre Road and ita extended projection to the bass of Tripod
Hill which shall form the boundary on the weet. The 500 fook
contour line beginning at the bage of Tripod Hill to a point where
1t croeses Power Creek absve Ohman Falle; thence scutherly zlong
the east shore of Eyak Lake to the intersmsction with the section
line betwosn Sectiponeg 312 and 32; thance scuth 8long the sectlon
line ko its junction with the CER {poaint of beginning) which shall
form the north and esast boundarias.
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CHAFTER ONE: PHYSICAL. DESCRIFPTION

Evyak Lake is a shallow body of fresh water located adiacent to the
tity of Cordova with approzimately 9% of the lake being within the
city Iimits. The wap in Figure 2 will ke helpfu) in visunalizing
the de=zcription, The lake is shaped like a three—-armed starfish
{or *"¥*-ghaped} and i immediataly surcrounded by wmounteing ranging
in height=s of 2100 to 3500 feet. &Gaps in this mopntain pepimeter
are located at the tip of each of the arms the "Eyak Gap® at the
tip of the fcutheast arm that spens out onto the Copper River
belta, the gap at the tip of the west arm that opens into Qroa
Inlet and 1% the geparal logeation of the City of Cordova Jeveloped
arad, and Power Creek Yalley extending noctheasterly foom the tip
of the morth arm.

Twenty-four hundcad acre Evak Lake has LB.9 miles of shereline, an
avegage depth of less than 8 feet, and &4 greatest depth of
approaximately 23 feet. Bathywetry for the lake is shown in Figure
3, The methodology uced to determine the bathymetry consizted Of
running krapeects across the lake by boak bebween varicus gointe
ground the lakeshore and conkinuovely recoryding the Jdepthz on &
cecording Lathometer after which the transects were plotted on a
map and the contour®s interpolated from the plotted data. The
channel=s were plotted in the same way along with the aid of aecial
phote interprebation., The lake is flat-bottomed {very £lat)
avaraging six te elght fest deep with the exception of the gutters
or stream chappels cut into the lake bottom which varcy from 1-1/72
Feet ta 12 feet deepsr than the surreunding bottom. It is
guestionable how the channels formed, but 1f the lake ares was
ever & tidal flat that drajiped towapd Eyak River, Oroa Inlet, or
keth, that would acooant for the channel pattecn.

The lake bottom substpate §i= generally mud 1n the forn of silt
cangindg from soft to hard-packed and occasionally overlain with
ordanic matter or slightly wmixed with organic matter. Around the
shoreline uBually i depths less than five or six feat, is
generally a ribbon of gravel extending out from shere from several
feet to as much as 170 feet in delta areas of Emall stceams. 1In
gome #aceas this "cibbon®™ has a large percentage of rock and, in a
very few areas, sand or a mixture of gravel, sand and cock.

kt least fiftesn aquatic plant species inhabit the lake {see list
of plante in Appendix E), one ¢f which has not been tdentified in
dlaska pricor teo this study. The plant wlkth the {irst cecorded
=2iting in Blaska i= Eleodes conadensis_Michz., Frogle-bit

{Petten, 1983; Mueller, 198l;: personal communicetions). Aguatic
plants cover wictwally the eptire bottom of Evak Lake in densities
ranging from a few plants per square [vot to thick maEses of
vegetation. Generally no plante grow in the gravel strip arcund
the shoreline - anly in the mud bpttom. Both this substrate data
and the aguatic plant data were collected along the bathymetry
transect=s at pegular intexvals using greak samples and
supplementing this data with vizuwal observations through the ice.



The lake drains at the southeastetn tip through Evak River inko
the Gulf of Alaska., A sheet pile weir, established after the 1964
earthquake to meaintain lake level, is located at the autlet., The
lake water 2Eucface lowered during the sarthguake az the Cordova
ragion wag uplifted approzimately &Six Eeet, Prisz to the gquake
the Coppar River flats gillnet fleset was able to uee Eyak River to
go to and Erom the fishing grounds kying up at "the spit®™ duging
cloaed Eighing pariods, How the welr prevents pasesge inteo the
lake of all but the smaellest boate. Elevation at the btop of Ebe
weir egquales 17.5 feet above oc¢ean datem 0.00'MLLW.

Besides the waterwhed surrounding the lake, Power Creek watershed
is the major coptributing water source for Eyak Lake., U.B.
Geoclogical Survey established stream ganging statjasp He. 15216000
an Powep {resk about 1-1/2 miles dewnstpeam from Qhman Falls ib
July, 1913, Evyak Lake's drainage area above the weir site 1s 40.5
gruare miles while that portion above ths gaging station on Power
Creek is 20.5 dguace miles, and that between the weir and gaging
geketion i 20.0 sguacre wiles (Lyon Aseociaten, 1970). Hatlonal
Weather Service data indicata that 27 percent of the Power Creek
Basin is coversd by gleciers. Powar Cresk flows from Shepagd

Glacler through & steep walled valley to BEyak Lake,

An ahaient landslide bizectis the valley just above Chwan Palls
with a large fan-shaped ridge 300 to 400 feet in height, This
landslide damned Power Creak forming 2 large lake upstrsam of
Ohman Falls where glacial precosses produced rapid infilling of
this lake with ailt, sand and gravel until the natoural dam was
breached and the cecent valley wag cut to the present
configuraticon of Power Creek. Ohman Falls dropa 175 Feat in &
horizontal distance of approximately 500 feet, and then the craek
falle about 200 feet in the remaining 1-1/2 miles to Eyak Lake
{Stone & Webster, 19B2]).

LARD ETATUE

The City of Cordova cantrels land uaes within its corporate limits
which axtend eastward Ffrom Orca Inlet to Approximitely the
nidpoint of the west arm of Eyak Laka (the City basically has
jutisdiction over the lapd sekrounding the west half of Weat Acm).
{82¢ Figute 3 ). Land a)ohg both the nrerth and south shoces of
the sastearn half of WexEt Arm 1= =tats land while the Eyak
Corporation [a Nakive willage cocporation)y, khrough the Alaska
Hatite Claims Settlement Act (ANCER), has interlm conveyahog to
title on the land sutroupnding the remainder of the lakeshore
except Eor exizting individual private homesites, In genapal
terms, Eyak Corporation lard entitlament surrounds the eastern
thres—foutths of Eyak Lake shorseline,

Once federal lands ¢f the Chugach Haticnal Forgst were dominank
immedjiataly adjacent ko Cordova and Eyak Lake, but tEhe atate and
Hative corporation ssalections have releagated faderal ownagship to
tha higher, leass desirable country back from the laks £dge and

road system,
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Land jupisdictional boundarcies are not static at this time as the
Etate i® entitled to select additional lapd endar the Statehood
hct, some of which could come from the Copdova ares, and khe
village and regiongl Hetive corporation selections have net hean
completely resolved. Much of the land behind (from tha viawpoint
of the lakeshore)l the Eyak Corporation land has been identified by
the village apd cegional Hatjive corporations= under RNCSA Bectjons
128 and 12B and Ccould begome private land., Alstc, Fince the Eyak
Corporation could not select lands within twa miles of the
corporake limits of the City of Cordove and a gap exlsts betwean
the two mile limit and theic cutrrcent poundary, a further land
adjustment will probably be in order. This would amtunt te the
Evak Corpocation recejving title to the gap land, appreoaching the
twe mile limit line as closely == posgible with a stair-stepping
of quarter-guarter gections [40 acre sguare Blocks) v o the twa
mile limit linw.

Eyak Corperation has authority over their land {which is private
land in =very respect}) to subdivide it into homesite sized parcels
oy develop it ih any other way within the law.

The lake hed, stre=am and river badz of all navigable waterways are
aleo atate lands or shére lands as avthoerizred by federal statute
Fublic Law 31, Chapter »5, Bectiomn A of the Submerged Lands Act,
Demarkation of these lands is done by detecmining the ordinacy
high water mark of the lake or stream 1£f ne survey has beeh done.

CLIMATE

The etudy area has a maritime ¢limate with cool relativaly mild
winterz, &nd heavy precipltation year round wikh 2 high incidence
of ¢londinees, The modifyving influence of the ocean and the
latitudea cenge rcelatlvely smell seasonal and diurnal tempeIraturs
variatione. Streng wind:s and sktorms Are common as broad stocm
tracks with their associated lows move up the Rleukiang into the
northern Gulf of Alaska throughout the year and pound thiy area of
the coast with surface winds cccamionally ceachlng 75 to over 100
m.p.h, The coastal storns in combination with the steep slopes of
the sucrounding mountaing and the attendant ajrmass uplift ace the
causes of the heavy precipitation, RBRecard breaking rains fell in
Cordove during August 1981, when, from the lst tov the 17th &f the
menth, 56.0 inches had been recordsd with hugqust 7 being the day
of heaviest rainfall on zecord for that year in the city - 16.6
inches,. Winds normally come out of the east, flowlng and gustinmg
inte and acress the satudy acea Lrom "Eyak Gap" and ook of the West
dcm, over the City of Cordova and inte QDroca Inlet. Average annual
precipltation is 168 inches {14 feet) which includes 114 inches of
gnowiall., The number of cloudy days each year averages 262, Some
additional climatic dake 18 lizted balow from Alosha_Reglongl
Profiles; Couthcentral Eegion (Uofh, 1874},

Average tempetsture pange: (deg, F) Summer 44 - 61, Winter 21 - 3%
Extreme tempagature range:ideq, F.} -22 to 81
Average wind: E 4.5 kts. (7.8 k.p.h.}



Rverage temperaturs in Janpuary: 23 deg. P, July: 54 dag, F.
Mean date of lask Spring occurrence of 32 deg. F.: MWay 27

Mean date of flyst Fall oeccurrence of 32 degq, F.: September 12
Giowing peason w/temperaturer above &0 deg. F.: 145 days
GEQLOGY

The best summary descyplption of thea geclogy of Ehe study area
appears in Cordova Powsr Supply Feagibllity Bnalvels _ Summaty
Progrens BRROIL by Stone and Webster (1%B82) and is quoted
liberally below,

Eyak Lake is one of a set of weakly develaped topographic lows =
valleys trending northwest = in relatlon to the major nartheast
trending £jords along the coastline between Valdez and ERayak
Island. These grose regicnal geomorphic brends are probably
telated to regional f[racture patterns and wmajor structural
features resulting from the tactonic history of the araa.

The rocks in the study area belong to the Orca Group which are
Elightliy metamorphoged sedimentary series including thick bedded
brown and geay sandstones, black limestones, arkoses with thin
zonet of £late and ghale, and ¢cocasional conglomerate Jgreanstones
ansaociated with highly mafic basalt flows, These rocks are highly
deformed and fractured with extensive secondary quartr amplacement
aoeucring along the fractures canging in thickpness from a fraction
ef an inch to peveral feet.

The skructural geolegy is characterized by highly deformed rocks.
tightly Ecl@ed &nd fpulted along a northeast ¢rientation. This
gtroctural Feature results from active subduction of the Pacific
plate which is oofurring along the southern ceast o©fF Alaska and
extending weptward along the Aleukian Island arc. A fauwlt follows
the course of Power Creek and dipe to the northwest as shown an
map of local major faults (Figure 5).

Turn=-of-the-century inveetigators identified Power Creek 25 the
best skream within the vicinity of Cordova for hydroelectric
development. Howevar, based Oon recent on-site geslogical and
gevtechnical investigationa, the Corps of Enginects has eliminated
the poepsibilicy of developing a large storage dawm above Ohman
Falla vapable of cequlating Power Creek. The type of material of
the antient landslide mzeg at Ohman Falle is a4 considerable
concern. The absence of surface drainage within the landalide
areda indicates that this wmage is highly permeable. It has been
ohgerved that there are no permanent streamflovs accose the nacs
and that nonae of the larger deprescions, which reach a maxjimum
dapth of 100 feet, contain water. Al=ED noted WEIe€ NUNEICUE
aprings and seeps downstream of Obman Palls at elevation 1530 feet.
The land=lide mms& probably consikte of broken and jumbled
fragments of the original sedimentary rocks typicel of the area.
Theay are now week, highly permpeaable and in a etable configuraticn.
Dhdecground water flow is suggested and has hean further verified
by Jack Chisum of Chisum Flying Servica, Cordova, while he was
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serving the Power Creek drill sites by helicopter and £lying over
the area fregquently. He cbeerved mud Elowing from the depressions
{"sprind holeg™) near the mosth of Hatchery Creek. Powar Craek
wag running relatively ¢lear at the time =20 the moEt obhyious
conclusion iz that drilling mud entered underground flow routes
above Ohman Fall=z apd emerged in the "spring holes" in and near
the leke. L[uring the winter when surtounding water temperaturce
was 37 dsg, F., the water coming from these "spring holss” was 39
deg. F.

Power Creek carties a consliderable sediment leoad., which is derived
from several sources including stceam channel erosion, masE
wasting into the channel from steep adjacent elopes, and glacial
end avalanche debris. The total annual sediment load in Power
Creek has been conservabively sstimated at 4.1 to 6.2 acce feetl.

Magt of the City of Cordova 1s bullt on scqgillice {shale-like} and
graywacke {sandstone&} bedrock, but the soothaide of the city ic
situated an unconsolidated fluvioc-glacial deposiks (glacial drift)
8t least 140 feet thick that fill a low divide between the waters
of Orca Inlet and Eyak Lake,

HATURAL HAZARDS

Matural hazards exist in the study acea ranging focom common stoong
winds to eccasional vielent seismic actlvity (sse Figure ).
Blizzarde, fay, and torrential raine significantly reduce
vizibjlity &2nd in some extrems blizzarde, "white-out®™ conditions
arlise that reduce visibility to zero, KWind damage has included
Blown=-down highway slgns, turned-over campers, and blown-off rocfs
as well as blowing moving vehicles off lce-=lick roads. Althouwgh
che Cordova Coastal Hanagemept Flan estates, "Cordova is

situated to take maximun advantage of the climatic buffers that
these immediate moontaln ranges provide {wind and =Etorm frant
impacts are minimizedi", the gaps arcund the lske, previously
degcribed, appear to Funnel the storns' fury and intensify or
magnify the forces.

FLOODIRG

There is evidepce, including historic photographs, that floeding
has eccuryed on the lake where water has been over the City
Birport runway in the early 1%30°'=, 1ipn 1549, in Septemaber 1958,
and again 1p August 12Bl1 (See Figure 4.1

Ae stated in the Cordove Flgpd Ipeprapce Study {USHOD, 1978):

“The principal flood problem in Cordova ie caused by high water
in Eyak Lake, The Eyak River, which drains Eyak Lake, does not
have the capaclty For peak flow and hence the lake level rises.
The welr which was added does slightly increase the flooeding

problem. ‘Mhe welr will be submerged several feet during flood
flows., During the Augqust 1981 flood, water was sstinated to be
seven feet ahove the top of the weir {Fausll, 1982)., Had the
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welir not been installed, the flooding problem probably wounld
have been reduced as the lake and Eyak River eroded towards
prequaks levels,®

gtreamflow from Scotk Glaciaer changed paktern in July 1983, (USFS,
1983} reaulting in & wmajor portion of the waters of the Scott
Bivar exiting from the weagk side of the glacier's terminuk rcather
than from the cast =ide A= they had pravicualy. Now a mejor
portion of the glacial wakerg from Bhe Scokt River combine with
Iback Creek and cauvs2 this previously clearwater Stream te bhecops
glacially kurbid. Just below Ehe Mile 7, C.R.H. bridge, Lydick
Slough branches off from tha main channel of Ibeck Craak and
enters into Eyak River about 3 wmiles further downstraam.
Approximately two milea below the bridge, Lydick Elough flows to
within abeuor 250 feet of Eyak River, mgparated frop it by a low,
forssted neck of land., Sipce Lydick Blough i2 now carrying some
of the Scott River water and sediment, it's water level i3 above
that of Eyak Fiver, and it ppllle acrogs the narroew neck of land
into Eyak River., Finally, Lydick S5lough merges with Eyak River
about another mile downstreem of the gpillover.

There are severzl consequences of thiz atreamflow change, buk here
we will deal with flocding asaumptione. PRaised water lewvels on
Lydick Slough (in combination with Scett River water} have cauged
water t¢ back up an Eyak River abowve Lhe junttion of the two
sereamé resuleing in seme £flooding of the Forest Fervice cabidn and
Lydick Elough Trall., $£ince the Scott River shift, mire water must
now flow into Eyak River bel)ow the leke and may cause a greater
backwater affect (or water trying to Elow out Of the lake than
previcons to the shift., This may increase the flooding pokential
around the lake,

Another Study, Feasibility Study - Eyak Lake Water Stabilization:
{Lyon Assaciates, Inc., 15%70) caloplated flood flowe, lake lewvel
glevations, and discharge capabhilities ¢f Eyak Biver. Thay
Aescribed an example Flood sitvatlon:  "Due to the Elow
characteristica of Evak River, the maximum river flow, wher the
lake level is at elevation 21,.20' and at low tide, i= calcolated
to ke only 3100 c.f.8, {cubic feet per second). This ix Ja&sE
than the 20 year atorm Flood flow (11,800 c.f, £.). This means
that upder present conditions, flood=s will occur In the Eyak Lake
ared becacse Eyak River cannot handle the storm flows from the
Eyak Lake drainage sres.”™ Thiz conclusion was drawn prior to the
Scott River c¢hannel change =6, inh light of this new development,
flooding problems arournd the lake may be intensified. Sae Tabla
1 showing peak diecharges which were computed for Eyak Lake in the
Cordova Flood Insurance Study {USHUD, 1578) using =tandard
hydrologic and hydraulic study methods.
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TABLE 1
SUMKARY OF DISCHARGES

Flooding Source Drainage Area Peak Dischagpges (cfs)
and location (5 mileg) lo=-yx S0=-yr 100=-yr S00=-vyr
Evak Lake at cutlet 40,5 4,700 13,700 16,300 23,800

Power Creek USGE
Gage Ha. 2160 20,5 5,200 B,780 10,800 16,500

In the Lyons Assqciates study, they indicated & possible method to
gliminate the flood potential of the lake by fnstalling a channel
from the lake through Cordeva te the Gulf of Alaska, In the
ctransmittal letter for the study report 12 this summafy statemant,
"Ducing past floods, the water found 1ts way cut of the lake by an
¢ld charne]l through Cordova, This has been further blocked singe
then By the highway £ill. The culverts ilnstalled under the highway
at this point do not look adeguate to handje the excess,,.”™ The
DEFS (1981) study of the Scott River chanpnel changes nakes the
garpe recommendation aE one of their elternatlve sclutions to the
flooding preblem - pravide anm overepill ocuktlet from Eyak Lake's
West Arm inte Qdiak Sloudh and Occa Inlet (by digging & <¢hannel
thraugh the low bridge of land separating Eyak Lake and Odiak
Slough or by placing oelvert pipe through this section and burying
itl.

AVALANCHE

A large land:slide and snow avalanche area otcurs which presents a
hazard along the Copper River Highway at approximately Milae 5.
Aecording to lecal cesidents, Martie Samuelecon and Mary Ann
addington, in personal intepviews, a large avalanche occurred in
1964 that covered the highway about 30 fzet deep with avalanche
Jdebria and extended to and across the Mile 5 Cutoff Road burying
it with about & feet of debris and knoecking down several trees.
The avalanche ganecated wind blew down two 6 to 8% diameter trees
in a residence sit¢ on the lakeshore, Mary Ann wars burled with
her dog in that avalanche and Martie, a nelghbot who was looking
cut hie window et the time, watched the two trees bBlow down in his
yvard and then was part of the rescue crew that dug Mary Ann oot of
the avalanche debrie. Another avalanche croesed the highway and
ran ouk into the head of the Christien Center Beach Bay in 1%69 oc
1970 (S#e Figure 4.)

Many avalanche track=s ars visible at elavatione above the study
area and copld, in large storm years, break loose and ceach the
study area #ven though the anclent tracks are now Forested and not
very avident.

EAETHQIARES
The Evak Lake study area ie locatad on &2 major fanlt zone and 15
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clageified into seiEmic fone 4 which dexignates the highest lavel
of risk in tha Uniform Building Code. This governt the design and
planning ¢f structures and i6 baped un potential severity.
frequency and damage from seismic activity. Seismic Sone 4
designetes an ares of potentizlly high severity of selsmic
activity, high freguency of occurrence and high potential damage
due to groond shaking.

Earthquake hagards resulc from the effect of the earth's movements
on man and bhis acejvities:

1} peimary harzards - the lmmediate resulte from the sarthguake
itself

&) vpthruosting or 1ifting of the crust
b} subsiding or dropping away of the crust
¢) vibratoery motiomn

2} sgcandary effects

g) movemeant ¢f ma=aes of earth and rock
b} landglides

¢} soll failure {liguefaction)

dl seiches

¢ fices

In ap interview with John Rogers, project engineer for the Rlaska
Eeismic Study, 0,5, Geological Sucvey, The Cocdeva Times of
11/12/8) reported:

This area 1= of interest to seismologists becaype Coardeva siks
on the boundary between the Paciflic plata and the Horth
American plate,., As the Pacific plate slides under tha Horth
American plate, a large awount of seismic activity occues,

Cordova 15 located near the Yakatage qap, which ie picked by
selsmologists as an area to have & large earthquake in tha
Future within ten years or Eo,

The Yakatadga gap ¢overs the area between Cape Yakataga and
¥ayvak Island. As the Fault in that &rea has not broken in B
long time, the presSure 15 increasing and sventually an
earthquake will relieve pressure along the faaltline,

The largest known event to affect the study area 1s the Prince
Willism Sound earthguake which occureed in 1564, The wadnitude of
this event regiztered #.5 on the Eichter scale and itE epicenter
was located &7 milex northeast of Cordova., BSyrface rupture
agggciated with this event resulted in 6 feet of vertical uplife
and 40 feet of lateral displacement along the coast near Cordova.
Compared to other communities effected by the earthguake, tectonlc
vplift did far more damadxge in Cordowa thar ssismic vibration and
waves combiped. In spite of the violent ground shaekino, sharp
jarca, surface ground waves, ground fiszurces, and dlfferentiaxl)
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aettling, it is significant that the Eyak River Bridge which has
foundations on bedrock was not damaged (USGE, 5471-G, 1%64).

Stone and Webster (1982) repocted: "There are many active fauwlts
in the =tudy area, the largest system fe the Contact fault locatsd
kid-way between Cordova and ¥aldez. Some 0f these faults have
undergone significant displacemente associated with selsmie events
during historic time."

PRINGE _ .
WILLIAM R
SOUND

Figoge 5. Local majoer fsults.  (Sowrce: TAMSG, 1%81).

£ll evidence points to the fact that there will be Buture
sarthguakes, Plapning for development should consider the whyo
of past carchguake damage and move ahead accordingly.

OTHEER HAZARDS

The tsunami, @ tidal wave generated by audden Eectonic
displacement, passibly could affect the study mrea depending on
the intepsity of the event,; however, the likelibhood of this
heppening would be rated as “extremely rare*. Teleselsmic
tEunami are edrthguake generoted while the local or seiche
tsunami is generated by magsive rock or earkh slides either akova
ot below water. A& seiche can occur when enclosed or inland bodias
of water are ayitated to violent action caused by an earkthiuake,
oY by o landslide or avalanche which rapidly dumpgs large smounts
of matarisl into the body of water or by motion of its bottom.
Eyak Lake i® sphiject to Ssiche formaticon and 1tE Accompanying
gestructicn,

Haas earth movement such as rock falls. landslides, and debris

flowe repualt from elope instability and are initiated ih warlous
ways including earthquake shaking and s¢il liguefaction. Local
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examplay are: 1) the Power Creck slides that dammed the valley
above Ohman Fallz and 2) the mountainsid: that shook loose and
21id across Sherman Glacier during the 1964 sarthguake, There is
ot sufficiant datm to pradict the possibility of this mapeive
wasting aronpnd Eyak Lake except that oane area {the avalanche path
at Mile 5 172 CRE) appearcs threatening. Talus rubble lays on top
of badrock on this over-gteepensd slope and the instability has
been increaged with the bezfow cemoval of the toe of the =lope,
These conditions ars likely to exist: 1) wassive weight of
matarisal rasting on steep bedrock, held to the bedrock by
friction, and with the supporting base removed; 23 lubrication
of interface between rock and talus by groundwater Llowy 3)
potential ligquefaction of the unsupported magg; 4) potential
seismic shock waves.

Two neatural landslides occurred in 1582 in the vicinity of the
study area: 1) about one mile upstresm of the Mile T, C.R.H.
bridge on the mountainEide leading down to the bank of Ibeck
Cresk, and 2} on Power Creek just below Ohman Falls bringing a
large debri=s wedge down to the creek which hae resulted in
additional sediment load belng carcied to Evak Lake (USFE, 1983).
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CHAPTER TWO: I0ILS
INTRODUCT ION

This chapter contalns soils apd landforms information Eor the Evak
Leke etudy area prepaced by Eobert H. Heucker, 501l Ecientisk,
Chugach Matiopal Forest, Anchorage, Alaska, 1981.

Moch nf the area ¢onsists of ateep glacial sideslopes and lce
scoured hills, 'The so0ile are shallow and there are many bedrock
exposures and verkical rock walls, especially at the higher
elevations. Except for the nuskegs, avalanche areae, and
landelidag, these areas are Forested. The rest of the area
consicts primarily of out wash plains which contain stratified
Beila and generally have & high water table ard & high flood
hazard. The highetr, better drained arecas are forested and the
lower Brees contain mostly alder, willow, sedges, rushes, and
Qrase,

Thiz =uevey was wmade by cbferving extecrnal features of the area on
aerial photographs and drawing preliminary mapping onit boundaries
based on sueh characteristicy as tree canopy, slope, lahdform, and
wetness problem=, Thege prelininary boundaries were then checked
and altered as necessary in the field. {Figure 6 shows the
mappling units.) Soil propecties and features of the landscape
wvhich have nanagemant implications were checked on each mapping
unit, as mach az poseible, and limitation and switabhility catings
werg determined based on Hational Scils Handbook Hotice 24 which
provides deFinitions for the ratings land criteria for rating the
s0ils.

Due to the very limited amount of tiwe spent in the field
gathering information, it was not possible to thoroughly study all
of the mapping unite and some of the ratings are based primarily
on features of the land which could be obaserved frem & distance
guch as slope gradient,; avalanche and landslide areas, and drain-
age characteristics. Heavy rainfall during the time of the survey
glea caused flooding on much of Mepping Units 6 and 7 and thie
prevented access to some areas and made 1t imposeible to obseEIVE
gome of the s30ils. Detailed soil descriptions were not made 1in
any aread, bout sufficient informaticon was gathered to rate the
e0ils Eor the pelected management activities. Mast of the zoils
information wae gatheced from the lower elevations which generally
I+ pot ax severely limited ax the higher srees, The _Soil and
Water Bemource Inventory of fthe Copper Piver Della, prepared by
Dean Davideon and Charles Harnish fn 15878, provided additional
information that was ueed in this chapter. Although there may be
conslderable variation - in the goile at differsnt locations on the
game mapping unlt, the ratings asasigned t¢ sach anit shouid be &
good reflection of the problemz that can be expected.

MAPPING UNIT DESCRIFTIONE AND MAMAGEMENT COHSIDERATICONS

The Eollowipy degseclptions summarize the soil propertiaes
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gsagociated with =ach mapping unit. Seé2 Figure 6 for map of =o0il
mapping uhlts. They ifnclude a copographic description of mach
unit and major factors which limit developimnt.

Eappipa Upit 1l
Area: 955 acres - 4.4 percent of total mapped Ares

Depcrilpfiont Mapping Unit 1 oweurs on foresgted hills which have
celativaly short slope Jengthe., The slope gradisnt of the
hillsidea ranges £from about 25 percenk to Bteeper than 90 percent,
Bedrock or a compact, nearly impermeable layer 1ls frequently found
near thé surface which resteicts dealnage on the flat, benchy
areas and cauges water to seep down the hillseides at & shallaw
depth., The flat areas often have a high water table and show sSome
mottling. Small streams are present and f£low benapth the surface
in some areafd. Muskege are common on the flat areas and they
gencrally have narcrow, and sometimes deep channeles flowing through
them.

The mineral soils have an opganic mat that is 15.2 to 20.3 om (&
to 8 inches} thick. Sol)] textures range from Bilt loam tQ Eandy
loam near the gurface and the gubstratur is normally eandy and
contains moce than 40 percent gravel, cobbles, and stones by
volume in varying mirtores. In depositional areas the soils are
deeap and contain a bigh amount of gravel and larger fragments.
There are alet ieoclated pockeks that havye a clayey bextucasa, Most
of the s0ils are moderatgely to well developed and are clasgified
AE SpodeEslE orf Inceptisnle.

The organig¢ 30ils vary considerably in depth apd generally
become less decompoeed with depth. The lower horizons are
usually Eibric. Thin layere of mineral scil are commenly found
betwean organie harizans, The organic material is ganerally
ceating on & £ilt loam o sandy loam substratum which tends to be
high in grawvel, cobbles, and stones. The water table variee in
dapth and ig at the surface in so0me areas and mach deaper in
cthers. Thess organit Ecile occur on #lope gradients of up ko

20 parcent.

Management Considerations: The major limiting facters for
Mapping Dnit 1 ace slope gradient, depth to hedrock, wetness, and
organic solls. Thers are evere limitatione for paths and tezils
on glope gqradients greater than 25 percent and severe limitatione
for all of the other rated management activitles on Elops
dradients steeper than 15 percent, HWHebpess iz a problen om the
mugkeags and wherever there 1le a restricting layer that <ausesn
water to b2 held near the surface or to peep through the soil near
the surface. The depth to bedrock dangses mbderate or severe
limitations over much of ths unit for shallow excavatjona and
septic tank absorption Elelds, but there are many depositiconal
areaa, eapecially at lower elevationa, where this ie not a
problem. The bedrock presents moderate limltations for dwellings
without basements when it ocecurs bebweern 50.8 and 101.6 cm. (20
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and 40 inches) of the surface, for septic tank absorpbklon Fields
when it is between 101.5 and 182.9 ¢m. (40 and 72 inches) of the
gurface, and for the ¢ther activities whan Lt is between 101.6 and
152.4 ¢, (40 and 60 inches). 'The lleitation is s'vers 1f the
bedrock is desper than these limits. Potentizsl froset action
moderately limits local roads on minecal soile, The mucskegs have
savere limitations for all of the rated management activities.
Road and trail construction should be restricted on slopes steeper
than 45 percent and avoided on slopes over &5 percent due to high
eroeion and landslide bazards. Most of Mapping Unit 1 provides an
improbable zource of sand or gravel either because scitable
material ie not present or the layers are too thin, although there
are some sultable sites in the low elevation depositional area.
The benches may provide a falp to poor soorce of roadfill macterial
but are limited by the depth of the bedrock, slope gradient, and
thickness of sultable material.

Mapping Onit 2
Area: 1037 acres = 2Z6.4 percent of total mapped area

Degcriptiont Mapping Unit 2 occurs on long, stesp, forested
glacisl sideslopes. The surface {8 freguerntly benchy and containe
vertical reck faces, egpecially at the higher elevations.

Mumerons small strieams are present and most are not deeply incised
and are probably intermittant. Slope gradients range up to 120
percent or more in the high areas to less than 40 gercent in the
low areas. Some of the benchee are nearly level. Eedrock
outcrope, some of which are covered with moss, ace common at the
higher elevatione. Few musfeqs are ptesent.

The soils are generally shallow except at the lower «layations and
in small depositional areas at the higher elevations. The shallow
s0lls generally have a sllt loam to loamy texturs and lack coarse
fragments, but a few areds conktain a CoACEe, Compact laver of Boil
that impedes drainage. The so0ile at the lower elevations tend o
ke deeper than those that cocur on Happing nit 1 and exhibit
stratification in =mome sreas indicating that the till has been
rewarked by water to sdme extent, The stratcified layers are
freguently compact and the gravel well fitted, Doring wet
pesiods, water BeepE downslope over the compact layers, resulting
in wet conditions near the surface,

Manggement Consideraticons: The majoer limlting factors for

Mapping Unit 2 are s8lope gradient, depth E£o bedrock, and wetness.
The zlope gradient causes swvers limitations For all of the rated
management activities on the steep gideslopes and slight to
moderate limitations on the benches, depending on whether or not
the Elopes are steeper than & percent. The shallow depth to
bedrock causes wmoderate or Eeveres limitations for all of the rated
management activities except for pathes and trails, some of the low
elevation depositional areas, and For campgrouhds when the seils
are deeper than 30,8 om, (20 inches). All of the rated management
activitles have modecate or £light Iimitations due ko wetness. At
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gome lacating, it may be possible to redoce this limitation by
constructing diversions around any planned management activicies,
Tha 8¢ills have moderate o severe limivations for lecal roade due
to low strength and a potential frost action hazard., In acead
where <ompact till i& present on kthe sildeglopes: it presoents
gevers Jlimitaticns for septic tank absorptiop fields and eanitacy
landfills. “The tatings tend to be lese gevers on the low
elevation depositicnal areas. Mapping Unit 2 provides a poor
source of roadfill materjal primarily due to the steep slopes and
shallow =cil depth, although some of the low elevation
depositional arcas nay be suitable. It provides &n improbable
sourge of either sand or gravel except in isclated pockets where
the soils are stratified,

Mapping.dnlt_ 3
Area: 122 acres - 3.1 percent of total mapped area

Deassripkicon: Mapping Unit 3 ocrcurs on wery steep glacial
sideslopes. PRock slides are numercus and the surface iz littered
with talus and scree. The unlt iz forested except for the slide
Faths.

The s¢ils are poobably loamy ih texkture. They have & high coarse
fragment content, especially along the slide pathe, and are well
Wixad. Sowe arkaE CONEist almost entigely of angular rock
fragments that have accumulated at the bottom of zome of tha

$1opes.

Manapepept Considerations: Mapping Unlt 3 has severs

limitations for all of the rated management activities dus o Ehe
eteep elope gradients. It als0 hats high ¢r very high avalanche
and landslide hazarde and the s0ils would be unstable iF the
vegekation covar was repoved. It i5 A podr gource of roadfill
material for the same redsans, plus it has too wany large stones
in the accessible arsas, It has been rated as &an improbable
sogrce of sand or gevael, althevgh it does provide a socurce of
lapger gocke that oonld be ctushed into gravel-slzed fragments.

Bapping Dnit 2
Atea: 240 acres - 4,1 percent of total mapping area

Degcription: wWapping Unlt 4 occups on steep avalanche paths,

The unit iE =imllapr to Mapping Unit 3 except that it is primarly
non—Eorested, the glope gradientsx are somewhat less, and the soils
do not have as many coarse fragments. The vegebation consists oF
alder and JreES. Some trees acre presapt along the edoes, but ther
Are Suscaptlble to avajanche damage,

The solls generally have a loamy textore and ape well mized, Somne
areas nay be wet due to waker Sseping Jdown the slope near the
cgurface over bedrock or a laver of compact ti1}1. The gravel and
gobble content 16 high.
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L_Cons :+ Mapping Unie 4 has EEVEYE
limitations for all of the rated management activities due to the
steep elope gradients and the high avalanche hazard. It has been
raked ag a poar source of roadfill material because of the slope
gradienk, but the lower portion of the unit is not as steep and
may provide a Bpitable source. MADPping Unit 4 ig an improbable
source of =and and a variable source of gravel that may be
guitable in some Aand nok in others.

Mapping Unit 5
Brea: 654 acrss = 16,7 percant of botal mapped azea

pescription: Mapping Unit & is similap to Mapping Unit 1 but
lacka the wet, ocrganic¢ 5¢ils. Tt containg a dense tree canepy And
congiste ¢f ewall hills and benches, Slape lengths are relatively
shert. The ilope gradiants may be A% stoep as 100 percent on the
pidealopes but genecally if shallowery, The hilltops and benches
are gently eloping to flat. The sucface 1z hummocky apd there are
few bedrock cutcrops.

The s0ils are well developed on the sideslopes ap relatively

deap, Texturegs are loamy near the siurfage and hecome coarser

wvikh depth, Gravel and ¢ocbblee are presant in only small amcunks
n8ar the surface and increage to 30 to 40 percent with depth,

The organic mat i3 about 12,7 em, (5 in.) thick. The zoils op

the C[lat areas are not az wall developed apd tend to have a higher
coarse Fragmant content. Ieclated locations have a perched or
sapaganally high water Eeble.

Mapnagement Congideraticps: The sideslopee of Mapping Unit &

have asversa limitzticons for all of the pated managenent activities
due Lo the steep zlope gradients. Depth to bedrock ig alao 4
Mmuiting feature on the gideelopes for all bub campgrounds and
pathe and teajils, The benches and flat areas only have glight
limitatione for camparcunds, pathes and troails, local coads, and
dwelliinge without bDesements. Frost action and the isolated areas
that have a high waker table may be a problem for local roads at
gome location&. Depth to bedrock, it most arass and webness
cesult in woderate limitaticons for shadow excavations, septic kank
abscrption fields, and sanitary landfills, Rapping Unit 5
provider 5 poor Bource ©f roadfill material on the sidesliopes dus
to the gteap gradient and & falr source of matetial on Ehe benches
and Llat azsasz, limited primarily by thickpess and the amount of
material available. 'Phe snbires opit provides as ioprobable sourcs
of either Band or gravel,

Magping Unit &
Area: 480 acres = 12.2 percent of tatal napped arsa
: Mapping Unlt & ocours on non-fotesbed Gubtwash

Degorigtion
plaing. It ha=s & high waker table and mach of it is fcegquently
floeded, The upit iz poor]ly to veary podrbly drained except for
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stream levees and locallized aress along the meargin. The lower
areas generally have a vegetative cover of rushes and sedgas.
Somewhat higher sites contain willow, devil's club, and grass.
Some gpruce trees are foond on higher better drained soile;
especially mlong the marcging of the unlk. Slope gradient= range
from ¢ to 5 parcent and the topography 1s often hummocky., Many
emall ponds and streame are prasgent.

The aoils are deep and consist of stratifjiad layere of sand, 8ilt,
and gravel. Some jsolated pockete of organic soil are also

present.

Hapagexpent Considecalions: Mapping Unit & has savere
limitarions for all of the rated manegement actjivities due to

wetneses probleme and/or high flood hazard, It also provides a
poor f£ilter material for septic tank abeorption fields and
presents ssgpage probiems £or sanieary lapdfills which should ba
aveided on this wnit. In geperal, this unit provides a poact
spurce of roadfil)l material doe te the high water table, hut
Euitable locations can be found 2long the margins, Mapping Onit é
provides a probable source of both sand and gravel, hut fleld
investigationr would be necessary to locate sultable =ites for the
desiced particle size.

Mapping Dnitc 7
Arpar 62 acres a 6.7 percent of total mapped area

Pepcription: Mapping Inlit 7 ecguts op cuktwash plaing and is
similar to Mapping Unit & except that it is forested and the watar
table ix not as high in most places. The tree canopy 16 greater
than 30 percent and there is a considecable amount of alder,
willow, and devil's club. The area has & high {1opd hazard and
low areas have a high water table. The slope gradient is
generally less than 5 peccent and the surface is hummocky and has
many stceame flowing through it.

The sBolls consist of stratified layerm of sand, silt, and grave],
High areas have a vary rapid permeability and are excessjively
drained and the lowar areaE are often poorly to vagy poorly
deained,

Management Considerazriong: Mapping Unit 7 has only glight
limitations for paths and trails, Where flocding or wetness I3 &
problem, there are severa limitations for camparcunda and
dwellings without basements and moderabte limitations for local
roads and shallow excavations. The solls present severs
limitations for septic tank abeorption fields because they are 2
poct filter matecial and Eor sanitary landfill dus to sesapage
problem. Both of these rated uses have flooding and wetneas
probleme inh many areas. The Boils provide & Falr sowpce of
roadfill matecial and are a probable eource of sand and gravel,
although field investigation would be necessary te¢ locate puitable
gites for the degired article gize.
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Happing Unit B
Brear 109 acces = 2.8 percent of total mapped acea

Descripticon: Mapping Dnit 8 consists of alluvial fans. About

60 to 70 percent oF thig unit is forested with spruce and hemlock
and the rest has & cover that 18 primarily alder, salecnberry, and
devil's cluk, The pnonforested portiong of the fane genarally have
a high avalanche hazard, Small! active and akandoned stream
channels are common. Slope gradients typlically range £:om 5 to 20
percant bub may be steeper near the bop ak the aper.

The s0ils are depositional in nature and are genscally well
drained, Soil bextures are variakle from locatien to location and
ranye Lromm loam to acarse send, Soil depths are greater than 100
cm. {39.3 in.}). The percentage of gravel and cobblas by volume is
high, but their relative proportions ace variable. Either one may
be present in amounte of 70 percent or more by volume. The COACEE
fragments are normally rounded.

Mapagement Copslderaticng: Ouye to the changing condieicns that
ara found across this unit, the ratings for the selected

management activities are highly wariable. The following
copditions are the limitirng factors. The kigh avalanche Lhazard an
the pon-Corested apeas limit most nses for st least part of the
yeadr. Flooding in the vicinity of the ackive streams is5 aleo a
problem, but thls would not affect projects that can be locaktsd
away from the streams. The slope gradient is a factor primercily
on the upper part of the unit. The high amount ¢f larae or small
Btones also limits oese, but on-site ipvestigation would be
necessary to determine which, if sither, ts & problem at a
patticular locatlion. Layers of coarce-textured 504l cauge Sespage
problewms for sanicary landfille and provide a poor filtec material
for septic tank absorption field over most of the wpit., In
generdal, Mapplng Onit @ prevides a probable sounrce of sand, but
Eone switable povrees are probably available.

Mepping Unit 2
Brea: 64 acres = 1.6 percent of tocal mapped area

Deerription: Mapping Unit % consists of non-forested river cut
zideslopes, Vegetaticn ls primerily zldey, salmonberry, devil's
club, and small forbs. The Elopes are very steep and huave a
gradient of up Lo 75 percent or mere, Bedrock is neac the surface
in mome areas, The elopes are yalatjively stable, but some small
Elides are present and & congiderable amount of erosicon would
oocur if the vegetation was femoved. Much of this mapping unit
bhas & high avalanche hazard. The desper solls prabably contain a
high amcunt of grawvel and a lesgetr amount of cobble and ars well
drained. 5o0ll teatures range from loam to loamy sapd,

Hagagement _Congidoratipns: Mapplng Unit 9 has severe limitation
for all of the rated management activities, The major limiting
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facter ie the steep slepe gradient. In addition to tbhat, many
potential vses are limited by the high avalanche hazard aver nost
af the wunit and by the shallow bedrock on part of the upit.
Mapping Unit 9 is rated as an lmprobable source of ¢ither sand or
gravel, Some of the deeper 80ila probably provids & suitable
gource of gravel, but accesgs 1= limited. The unit provides a poor
soucces of roadfll] matacial dus primarily to the satesp slope
gradients and accesd problems.

RATING EOILE FOR SELECTED USES

Eoils are rated for the uses sxpacted to be lmportant or
potentially lmportant to ugers of thia report (See Table 2}.
Fatings for proposed uges aye given in terms of limitations and
regtrictive features or suitability and restrictive features.

The definitions of the ratings are as follows,

Limitation Ratings

Soile are rated in their "natucal®™ ptater no unusval modificaticon
ot the soil z2ite or materlal is mede other than that which is

tonplidered normal préctice foc the rated use,

i } - is the rating given soile that have propecties
faverable for the nse. The degree of limitation is minor and can
be cvarcome easjly, Good performance and low maintenance can be
expacted.

Modergte [M) - iE the rating given eails that have properties
moderately favorable for the use. The degree of limitation can be
overcome of apdified by special planning, design, or maintenance
during some part of the jyedar, the expected performance of the
stracture or other planngd use is somewhat lees desirable than for
goils rated "=1ight®,. Some s5o0ils rated *moderate™ reguire
Ereatment such as arkificial drainage, control of ranaff Lo reduce
erosicn, extended septic tank absorption fields, extre excavation,
or somae modification of certaln feaktures through manipulation of
the =pil, For these soils, modification ig needad for those
construction plans generally used for B20ils of Elight limitetion.
Modification may include zspecially déesjgned foundations, extra
ceinforcement of structures, sump pumps, and the like,

fevers (5) - 18 the rating given scils that have one OF nOYe
properties umfaverable for the rated use, such ag stesp slopes,
bedrock near the surface, Elooding, high shrink-swell potential,
a peasonal high water table, or low strength. This degree of
limitation generally reguires majer 501l reclamation, special
design, ot intensive maintenance. Some of these so0ilk, however,
can pe inproved by redocing or cemoving the soll feature that
Eimits vpe, but in mopt sltwations, it is difficult and castly to
alter the goil or to desjign a struckture a4 88 to compensate for a
severs degree of limitation,
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In rating solls EFor non-~facm uses, it is important to ramember
that enginesrs and others can modify soil features or can design
¢r adjust the plans for a struckure t0 compensate For most degrees
of liwmitatiens, Mexst of theee practices, however, are costly.

The managsr must be willing t¢ live with & few limitations,
providing the use does not violate oodes or regulations., The
final decision in selectlng a site for a particulay use 1 B
peceonal one and generadlly involves walghing the cost for =site
Freparation and maintenance.

Sultobility Batings

Zaile are rated in Eheir "natural”™ state, that 1%, no unusual
modifications of the so0il =ite or materials are made other then
that which iz normal practice for the rated use.

Gooad (G} - means the =o0l]= have properties favorable for the
use. Good perfarmance and low maintepance can bhe expected.

Fair_i{F] - means the sail i= moderately favarable for the u=e,
One or more soil properiies make these sonils less degsirable than
these rated “gocd®.

Poor [P} - means the Boil has one or more propecties unfavorable
for the uee. Owvercoming the unfavorable properky rceqQuires special
design, extra maintenance, or costly alteration.

SELECTED USES

Becreatjopal Developmsnt

S0ils are rated according to limitaticons that affect their
eunikability For Camp areas, pitnic areas, end paths and trails,
Hotk congidered in this rating, but important in evalpating @ eite,
are location, acceesibility of the area, size and shape of the
area, its Ecenic guelity, the ability of the a0il to support
vegetation, access to water, aveilability of potential waker
impoundeent sites, and either accesg bto public service lines or
tha capacity of the goil to absorb Eeptic tank 2fEluent. Goils
gubject to £locding are limited, in varying degree, for
recreational use by the duration of fleoding and the peason when
it occurs. On-site assegemant of duration and freguency af
flooding is es=ential in planaing recraational facjilities.

CATp _breal are tracte of land used intepsively for tents,
trailers, and camperg and the accompanying activities of outdopor
living, Camp areas reguire guch site preparation as shaping and
leveling for tente and parking areas, stabilizing roads and
intensively uaed areae, and installing zapitary facilitiss and
ubility linesg, Camp areas Gré subject to heavy footr traffic apd
some vahjoular traffic, Tha soils are rated an the basis of soil
propertiag that influence the eaze of developlhg Camping areas and
the pecfocmanee of the camping area after developmant. Soil
propecties that influence trafficabvility and promote the growkh of
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vegatation sfter heavy nse are importent.

Slope, etonineBE, and depth te bedrock or cemented pan are the
main copcerns in developing camp areas, For good trafficability.
the aucface of canp areas khould absorb rainfall readily, remain
firm to heavy fook traffic, and not be dusty when dry. Sail
proparties that infloence trafficability aca Eexture of the
surface layer, wektness, pecmeability, and large stoneg. Slow
perpeability and clayey surface texturas are not as severe A
limitation to dcy tegiong of the countryr: however, silty soils may
be more of 8 probiem becavse they are dusty,

Soll propertias that influence the growth of pilant= are depth to
bedeock or cemented pans, permeability, and the presence of toxic
material=s, Scoils that flood arse gﬁ:ticulurly hazardous for camp
arep® because of the danger to lifs and property.

Paths and trails are pnesd for walking, horseback riding, and other
uges and tegulre little or ne cukting or £illing. The ratings are
taged on the properties that infleence trafficabiility and
erpdibility. These are stoniness, weiness, texture of the surfacs
layer, slopm, flooding, erodibility, and in dry regiona,
dustiness,

Beildipg Site Development

Soil properties influence development of building sites, ingluding
the selection of the site, the design of the struecture,
srongtrect ion, and after constructian, pecformance and maintenanca,

So0il limitacion ratings of Elight., moderate. and gevers are
given for local roads and strests, shallow erxcavations, and
Gwellings without basemants,

Local _RBoads_and Streetp -~ Limitatlon ratings are given for the

uzse of soils for coenstruction of improved locel roade and streete
that have all-weather surfacing (commonly of aephalt or concrete)
apd that are expected to carry antomabllle craffic all year, These
Foada and streets are graded to shed water and conventional
draihage measdreg are provided. #With the exception of & hard
surface, the coads and streets are built wainly from the aoil at
hand. The properties that affect local roads and ctreeks are
those that influence the case of sxcavation and grading and the
craffie-gupporting capacity, The properties that affect the ease
of excavation and grading are depth tc bedrock or cemented pany
depth to water table, fleoding, the amount of large stones, and
slope, The properties that affect traffic-supporting capacity are
=il strength, shrink-—swell hehavior, patentja) frost action, and
dapth to high water table, Soi} =lippeage may be a problem on
certain sloping so0ils.

Shallow Excavatiopna — are trenches or holas dug in the Boil to

maximum depth of Eive or six feet, They are used for pipelines,
sewerlines, teleaphone and power tranEmizsion linex, baEements,
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apen ditches, grave sgltes, and the like, 'The excavations are most
comhgnly made by trenching machines or backhogs.

The ratings are based on the 201l propertias that ipfluence sase
of digging and tha resiegtance to slowghing, Depth 2nd hardness of
badrock qr cemented pan, the bulk density of the =oil, and the
amount of large stones influence the ease of digging, filling, and
compacking. Depth to¢ the ssagonal high waker table influsnce the
rasistance o slobghing.

wellipgs Without Bagements - are bulldings of thres stories or
lazg without basements. The fouwndation ie aseumed to be apread
teotings of teinforced concrete built on undisturbed =cll at a
depth of two feet or the depth of maximum Fros=t pensatration,
whichever ie deeper. The ratings are based on properties
affecting s0il strength and sett)lement undep a load and those that
affect excavation and settlement are the prasence of 5 high water
table and flooding and the shrirnk-swell hehavier and
compressikility of the Bolls. Conpressibility iE inferred from
the Unified Claxsification System. Propearties infloancing khe
case and ameunt of excavation are flooding, high water tabla,
glope, depth to bedrock or cement pan, and the amount of coarse
fragment .,

Sanitacy Fagilibisz

The nature of the goil ls important in gelacting gites for ssptic
tank absorption fields and in identifying limiting s50il properties
and site features to be copsidered in plarning, design, and
installation. Thope aci) propertias that determine the gace of
sxcavation or installation of these fFacillities will alzc affact
the ratinmgs.

Eo0il limitation ratings of slight, podeyphe, or EeYR[f are
given for septic tank absorption fields,

Septic_Tapk Absorption Figlds - are subeurface systems of tile
or perforated pipe that distribute effluant from &8 septic tank

into the natural £0il. The canterline depth of the tile is
aggumad to be at a depth of 24 inches. Only the scil betwaen
depths of 24 and 72 inches i coneidered in making thae patings.
The #0i] propartiss and pite features tongidered are thoze that
affect the absorption of the effluent, those that affect the
constrpction of the =ystem, Bnd those that may affect public
healeh,

Properties and features that affect the absorption of the effluent
are parmeability, depth €0 geagohal high water table, dapth to
bedrodk, cemented pan, or ice, and susceptibility to £looding.
Etones, bouldere, and a shallow depth to bedeock, ice, or cemented
Pasn interfere with installation. Eicezgive slope may cauee
lateral seepage and surfacing of the effluent in downslope ar=as,
Also, soil eresion and soll elippage are harards whare sgheorption
Fields are ingtalled in s8loping s0ils, Some geils are underlain
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by loose sand apnd gravel or fractured bedrock at a depkth of less
than Four feet below the diatribution limes. In these soiles. the
abporption £ield way not adeguately filter the e2ffluent, and a3 a
rasult, ground water supplies in the araa may be contaminated,

Parcolation tests are used by Some regulatory aoencies ko evaluate
the 2o0il's auvitability for oeptic tank abaorption fields. These
tegts should be performed during the seasan when the water table
ig highest and the 28¢il je at a minimun abgorptive capacity, The
pareolation rates do not correspond to the pearmeabhility rates
bacause they are neasured by different mathode. Expariapce
indicates that gailx having peroclation ratee (1) faster than 45
minutes per inch function eatisfacterily, (2] between 45 and 60
minutes per inch have moderate llwmitations, and (31 =lower than 50
minutes per inch have severe limitations. In many of the soils
that have miderate or severe limitations for septic tank
abeGeeprion fields, it may be possible to inztall special syskens
that lower the seasonal water table of to dlnceeage the size of the
ahsorption fleld so that satlisfactocy peciormance ie achieved.

Sabitagy Labdfills iTrench) - Sanitary landfill is a method of
disposing of s0lid waste by placing refuse in an exicavated trench.

The wagte is spread, compacted, and covered daily with a thin
layer of s4il that 1s excavated from the trench. WwWhen the trench
ig full, a fingl cover of g0il material at least two fest thick is
plated over the landfill.

Ratinrgs ara based on properties to a depth normally obsayved
during soil mapping. YHowever, because trenches may be a=z deep aE
15 feet or more, gedlogic invegtigations are neaded to dekarmine
the potential for pallution of ground water 38 well as to
determine the design needed. These ihvestigaticns., generzlly
arranged for by the landfill developsr, include examinatione of
gtratification, rock formations, and geologic conditions that
might 1lead to the conduckting of leachates to aguifers, wells,
witer courses, and othér water sources. The preesnce of hard,
non-ripple badrock, creviced bedrockr or highly permesble strata
in or immediately underlying the proposed trerch bottom is
undeeirable from the atandpoint of escavation and potential
pollution of onderground water, Properties that influence riek of
pollution, sase of excavation, trafficabiliciy, and revegetation
are major consideratjons. Soils that £lood or have & water table
within the depth of excavation present » potential pollution
hazard and cauxe difficulty in axcavating.

So0il &lope i% &an important coneideration becauss it affects the
work involved in roed construction, the performance of roads, and
the control of surface water around the lendfill, Soil =lope may
31so0 cavss difficulty in congtruction of the tresnches where the
trench bottoms must be kept level end criented to follow the
contoug,

The aase with which the Erench is dug and with which a Eoil can be
used As daily and final cover is hesed largely on terture and
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consistence of the s0il. The texture and consistence of 3 Eoll
determine the degree of workability of the soil both when dry and
when wet., Scils that are plastic and sticky when wet are
difficult to excevate, grade, or coppact, and te place in a
unifarmly thick cover over a layer of refusie.

The upper most part of the final cover should be s0il material
that 15 favorable for the growth of planrts. It should pot ¢onkadn
excess sodium or salt and should not be too acid., In comparison
with octher herizons, the A herizan in post 30ils has the best
workability and highast c¢ontent of organic matter. Thue, for &
trench-type landfil) eperation, it may be desirable bo stockpila
the purface layer for use in final blanketipg of the £ill.

Lopstruckiopn Haterial

Suitability ratinge of good, falr, or poor are given for

g0ils used as A Eoucce of roadfill, ERatinge of grebabkle and
improbable mweans that the m=ource paterial is onlikely to occur
within or below the goil. Thia rating does npot consider the
guality of the source material, because quality depends on how the
source material will be used.

Boadfill - consiscxs of 50l)} mataria) that 18 excavated from ite
original position and used in road embankments elsewhare, The
gvaluation for readfill are for low embankwments generally less
than six fest and are less exacting in design than high
embankments such ax used in super highwaye. The rating is given
for the whole soll, form the surface to a depth of about filve
feet, based un the assumption that s0il horizons will bLe mized in
lgading, dumping, and spreading. Scils are rated ags to the amount
of material availakle for excavation, the eape of excavaticn, and
how well the material periocms after it is in place.

fFoill properties that affect the awmount of materlal available for
sutdvation are thickness of soitable material above pedrock o1
other material that is ot as =uitable. The percent of coarse
fraction greater than three inches, depth t¢ high water table, and
slope are properties that influepce the esase of excavation. Some
damage to the borrow ared is expected, bobk if revegetation &nd
erceion conteol could become serious pxoblems, the scil 15 rated
severe,

Bangd - as a congtruction matertal ie usuvally defined as the Bize
of particles ranging from 074 mm to 4.75% wm in diameter.
Spegifications for eash purpose vary widely. The intent of this
rating is to show only the probability of £inding waterial in
suitable guantity. The suitability of the sand for specific
purpaBes is not evaluated.

The properties ugesd to evaluaka the =0ji) aE a2 probable source for
sand are the grain size, the thickness of the sand layer, and the
amolnt of rock fragments in the zoil material.
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If the lowest layer of the 54il)l contains sand, the so0il is rated
A5 A probable gource regardless of thickness. The agsumption is
that the sand layer below tEhe depth of ohsarvatlon axceeds the

minimun thickness.

GrayYel - 28 8 constructicn material is defined as the slze of
pacticles ranging from 4,75 min ko 76 mm (3 in}t in diameter.
Gravel ils uzed [in great quantities in many kinde of conatruction,
Specifications for each purpose vary widely. The intent of this
rating is to show only the probabjlity of finding waterial in
soltable guantity. The suitability of the gravel for specific
purposas is not evaluated,

The properties uged to evaluate the soil as a probable source For
gravel are particle size, the thickness of the gravel layer, and
the amcunt of rock fragwents in the so0il mateplal, If the lowest
layer of the E0il contains aravel, the aoll is rated as a probable
gource reqardless of thickness. The asgumption is that the gravel
layer belaw the depth of cbeervation eaceeds the minimhum
thickness,
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GLOSEARY

coarse Fragmenis

Rock or mineral feagments having a diameter of 2 mm to 25.4 cn
{10 in}; aravel and cobbles,

Cobbles

Bounded oy partly vounded fragmenis of pock having & diameter
of 7.6 to 25.4 om (3=-10 1inj.

Pabcic Moferia]

The laast decomposed of all oyganic soil material. PFabric peat
coptaines a large amount of well pregerved fiber that is readily
jdentifiable according to bhotanical origin,

Crayel

ks pEed in the text, roundad or angular fragmant= of rock batwesp
2 mm and 7.6 cm {3 in} in diametery as used ln Table 2 for
construcktion Material, rounded or angula fragments® or rock
between 4.75 mm and 7.7 ¢m (3 in) ih diamester.

Mottleg

Epats or blotches of a diffeprent color; mottling in =clle newally
indiecates poor aeration and lack of good drainage,

Huskags

A cowmon hame applied to meadows of the generally timbersd cognkry
which have very poorly drained organic soile derived from a

sphagnum, sedge, gras=s, and/or herbacecus mag,
Quitwapch. Plalng

An extenoive lowland area of maéinly sandy or coarse textursd
glacial]l quiwash deposited by meltwater stceams beyond the
active glacizl ice.

Ferched Water Table

k water table above an impermeable bad undeclain by unsaturated

material of s2ufficlent permeability to allow movenent of ground
water,

Permeability

The anse with which water passzes through a laysy of so0il.
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Sand
As used in the text, @ 20il separate consisting of particles
between .05 apd 2.0 mm in diamecer; as uwsed in tahle 2 for

copscruction material, a s0il aeparate conBisting of particles
between 0.074 and 4.76 mm in diameter,

Gores

A heap of cock waste at che bhase of a cliff or a sheet of coarve
debri=x mentling 2 mountain =lops,

sLongg

Eock fragments 25.4 to &1.0 cm (10 to 24 in) in dlameter,
Styatified

Arcvanged in or composed of layers or strata of geclogic materisl,
Shbstratum

The part #f theé &c0il below which the processes of Eoil formaticon
are active,

Talue

A collection of fallen disintegrated material which has formed
a slope at the foot of & stwaper decliviky.

Till

Unsorted and wnestratified glaclal drift, generglly unconsolidated,
deposjited dlrectly by & glacier,

Hater Table

The upper limit of the Eotl or underlying rock material that
is wholly caturated with watar,
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CHAFYER THREE: WATEER QUALITY

There i & close relationship between upland wse and water
guality, The severity of impact is almest torally related to the
intensity of development wheres conmercial, induetrial, and
multi-family land uses have & hoch greaksr impact on water guality
than single-family ¢r low density single-family land vses,. Wategp
qualitv problems arise from bath point and non—point sources.
Boint Source is a waste dischazrge entering a water goucse at a
gingle point, usually a pipe ag in the case of cutfalle from
sewdge treatment, whereas non-peint scucce s refuse, entering a
water tbody 2t many poinks, either from the land surface directly
or through the ground water reqgime (an example might ke human
waste runoff and leaching frow unimproved campsites). Eyak Lake
ig 8 shallow body of freeh water. The Emall ¢verall voluome of
fresh water in the lake when compared to the large surface area
makes Eyak Lake especially susceptible fo point and non-point
Ecurce polluticn.

Sewage and hatardous wastes from upland gites 1= being discharged
into the lake both from polnt and non-polnt sourses. Follutants
loading wonld suggest that runowif is entering the lake carrying
with 1t pollutants fzom the residential streets and yacds, as well
A5 grease, pils, and heavy matals from the various commerciml
enterprices acound the lake, and ftom the powar plant and coad
¢lling. Circulatlon or flushing detarmines the localized impact
of the contaminante in the water - the dispersion of the wastes or
their digtribution, Suspended sedimant i8 genérally a detrimental
and sericus pollutant and it i{= transported and circulated in the
lake.

Water guality wonitoring by ADEC [(se& Appendix D for water
sampling data) revealed presence of heavy metals, epecifically
manganese, cadwmium, lead, and icen, in sigpnificant concentraticons
to cause concern,. Agcording to ERAR (USEFPA, 1%7H), the chemical
contaminants of heavy metals can cause health problems vacying
from minor irritations to traumatic death.

Manganess wag present at a higher level than EPA recommendgtions
for drinking water (USEPA, 1976) at one=-fourth of the =ampls
gtations (2, &, 7, B, and 10} (ses Figure 7 for Eampling atation
locations) which were primarily at the tip of the West Arwm.

Lead was detected at a level 2lightly higher than EPA
recommendatione ak one of the 20 sampling station= (4} which
happens to be just cffshore of one of the air taxi operations
bases. FRoad viling runcff i a likely scurce of the lead ax ope
gtudy (OSEPA, 1872) found that wacte crankceee oll containg
approximately 1% by weight of lead compounds.

Cadmivm wes found to excesed pecompended concentrations for agquatic
life (zalmonids apd cladogceraus) at three stations {2, 4, and 16&)
although the lower limit of gquantification for cadmliom {(0.0001
mgsl}l was well above the EPA wmaxinoum priopity pollutant
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conpcentration {0.0004) for aguatic life. Cadmiom is extrcemely
harmful in variows concentration levels in weter ae it iE toxic Lo
most aguatic organisma etudied and its koxicity Ls actumulative
iCanada Fisheriss & Envirobnment, 1977). Qf sowe species of fish
that wara tested, Salmonids appear to be the mosk sensitive to low
levels of cadmium in watsy (USEPA, 1978)., "Cadmium accumulation
and its toxicity - acute and chronic ~ to aguatic life dgenerates
concern, for all levels of the food chain ape affected™ [(Canada
Fisheries & Environment, 1977).

Cadmium i5 used a5 an alloy in bearings, in the manufacture of
motar olle and tires to name a few possihles sources for the
contamination in lake watarg (Canada Fisheries & Enviconment,
1977}. One study (Hassel et, al., 1%80) determined that highway
traffic {lead from gaseline epgine exhaust and cadmium £rom tirea}
correlated highly witb the concentration of heavy metals in
adjacent stream sediments and these stceaw sediments appear to
gerve ac the atorage reservolr and primary source for
bicconcentration of heavy metals. (Several of the afarementioned
studies indicate the nead for investigation of community dynamics
to more dicedtly assay the threat to aquatic ecosystems posed by
heawy metal contamination.}

Tron wag found o be above EPA recommendations at three sample
stations {2, 8, end 20) although not at dangerous levels,

Brsenic, barium, chromivm, mercvry, selenium, and eilver were alsoc
examined and found to not indicate a level of concern or were nnt
detectable at the limit of guantification.

There is evidence of fecal contamination in nearly a2]l]1 peripheral
inhabited areas of the lake (ADEC). The presences of Eecal
coliforms in water 15 & good indication that Fecal matarial and
peseibly digease germs may aleo be present, The higher Ehs
goliform count, the greater the danger in untreated water. Facal
coliform were found at each of the twenty =zample =itex ranging to
& high of 245 F.¢./100 ml.. Alaska watep guality teqgulations
allow up to 20 £.¢c. FIOCQ ml, based on 2 minimum of 9 Eamples
taken in & pericd of 30 day for both drinking water, =eafood
procegsors and contact recreaticon {(swimming. etc.). The relakive
high econcentrations of £,¢. near the residential areas of the lake
suggests the pogesibility of inadeguate sewage treatment and/or
Alrect discharge of sewage into the lake. Dye studies at selected
resldential sites alorng the lakeshore have indicated ipadequate
sewager treatmamint, contelbuting to the £f,.c¢. concentrations in the
lake. Three sitee heve besan located where direct discharge of raw
and/or septlc tank effluent is occurring, Five aewage

treatment /disposal systema were found withip 100 feet (minimum
geparation diegkance, State reguirement) of the lake, and more
EYSLemE Are suspected,

Fleh cdamage from the effecks of sewage effloents heve been
attpibuvted to several causes depending on which awvthor yeu
read——intreducktien of polscnous compounds, the decsrease of the
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disaclved cxygen as the result of bacterial decomposition and
algal bloom, the inceeasa of turbidity of water by suspended
matarials, the covering of fisgh food and =pawning ground by
depogited solid watter, the enconragensnt of fungus devalopment,
the shift in the blolegical balance in the watere, thea increase of
the incidenca in fish dizcases, and tha production of tastes gnd
adar in Fish flash {Teai, 1975), One thing ¢commen ko most of

the reports, though, is the fact that sewage effluents do upset
the natural regime of Ehe water they enter,

Soil conditionda adjacent to the lake appear to allow rapid water
transport through the so0ll) structure. Praclpitation datea Eor bthe
Cordova ared waz collected over the Bampling period to determine
tf a correlation existed between high rainfall and high f.o,
count, There i= the possibility that the s8cil conditions nemr
the lake allow the rainfall to move rapldly threough the sewage
abgerption systems carrying pollutante, nob yet purified by the
percolatlon propercties of the poil, to the lake.

The so0il ratings for septic tank abecrption fimlds are "severe® or
"modarate to ssvsra® for most of the AMSA with 2 few exceptions
where the ratings are "slight" or "moderate™ (ses Table 2), The
exeeptions are hilltops and benches in Unit 1, benches 1n Unit 2,
benches and Flat areag in Onit 5, and most Bites ip tinit B.
Peroolation teosts can be nmade to evaluate individual sites.

The State'E watsy quality regulations applying to bodjies of water
(rivers, streams, lakes) weIe very genaral prioc bto 1969, Simply
stated, no waste dispo=al systemn was alloved to contaminate the
waters of the State in & manner whith might cauwse a public healkh
hazard. The winimum horizgontal separation distances that were
specifiad in the 1959 cegulatjons (50 fest) ware changed in 13969
to reguice greater separation distanpce (100 faet) beifween a water
supply and any sewage disposal Bystem. However, the 1%5% and 19689
regulations remained unchanged regarding contamination of wakter
auppliee in thet ne cne ¢ould cauvse the pelluticon of a groundwater
BUpply by disposal of sewage oc Other hazacdous makerizl(s).
Regulation changes in April, 1973, =et & @winimum 40,000 ag, £t,
(0.9 acce} lot size £or on=-1lot wastawpter disposal whers an on~1lot
water supply axisted, In Octobar of the same year, a 100 foot
minimum horizontal separation distance was reguired between a
lake, stream, river of coastal watere and &2 =eptic tank, so0il
abgorption syatem or privy. Additiconally, minimom vertical
Beparation distance was established bastween the soil absorption
system and the highest seaponable watertable =levation (4 foot
minimum}. The purpose of the minimom horizontal and vectical
sepacation digtances ie to provide purifjcation and uwlitimate
disposal of septic tank =ffluent. The degree of the pucrification
ig primarily dependent on the soll typs, losading ratss and travel
digtance befare entering the watertable, There is no background
water nguality dakta to indicate if the lake waker is gdeterjiorating
and, if Bo, at what rate, The data generated by ADEC sample
calleqction/anayl=ie, dye scody and on-site investigation indicates
that contamination doea exiz=t and that the probabilicy of an
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incraase in contamination is of concern.

Ag the Cocdova area developed the psople conztrocted whatever was
pecesgary to sustain their activities., There have been on-lak
covags and water systems installed prior to 1980 that 2id net
racalve on=-site inepections by locel or stabe agency pecsonnel.
As A rule, systems installed prior to 19%6C were approved if the
ownetr/insctaller varbally stated b0 ADEC that the &ystem met all
tequirements for on~site water Bupply &nd wasteawater disposal
systemd. Whete systems were in the ground and covered,
inepactions of gewage dispoeal syetems were meaningless because
proper congtructicon could not be verified, Weverthelegs, thie was
standard procedure and numersus systems were installed illegzlly,
not according to State reguiremente. In ne cape are these
illegally installed systems acceptable today. Any syetem that was
installed 1l1legally muskt be uvpgraded to meet stake codes. Thare
are no "grapdfathex™ righte inherant in bthe=e systems cegardless
of their prioc "approval®™. It is lmpoctant that thies agpect of
eristing syetems iE understond, The discharge of waste into a
watertable and the resulting contaminabion of deinking water
supprlies can not be compromised. The options for limiting
contamination te the lake from human fecal contamination include:
1} installation of holding tanks on loks too smell For sepEbic
tanksleachEield application 2} wuwpgrading failing on-lof eystems
to meet current disposal regulations 3) providing a collection
and treatment &ystem.

At the pressnt tiwe. the holding tank concept is currently not
feagible ap there is no holding tank pumping Bervice in Cordova
capable of handling this guantity of wagkte disposal. (Currently
one d0=-gallon pumper tank Is in vse in Cordova. & family of Efour
people produces about 75 gallons/pereon/day, or over 2,000
gallens/week, This would reguire 7 trips to empty a single 2,000
ga)llon tank sach week, Five homes, currently vieclakting separsation
digtance ragquirements, necezspitates 35 tripefweek.] The City hae
indicated that this steady dumping of ceonceantrated sewage ko the
existing city sewage treatment plant would reguires modifications
of pparatjons to meet currenkt EPA-NPDES permit rastrictians,
Pumping costs are &n additiconal burden to the homeowner and <an he
congldeyable in some cases (large families). This showuld only be
congidered & temporary measure and not a long terwm solution.

Npgrading existing systams might suffice in cases where lot sizes
and separaktion distances can be met and where greundwater
tequirements are not jecpardized. However, where loks are unable
to conform to sizing reguirements, the conventional saptic tank or
aeration chamber aystew will still not mesat State codes and are
Ehersfors unacceptable installations, A tresatment method
curcently under stuwdy inclodes a secondary treatwment system
followed by & mand Filter, then discharge, It may be possible
Ehat this syetenm could be installed within the 100 foot minimom
separation distance (distance to be detarmined by ecils
invegtigation, ground Elcepe, ekc,}. Secondery treatment followed
by chloarination of effluent and direct discharge to land or water
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is allowable in many s#ituations. However, where anadrowmous fish
ars pregent, even trace concentrations ¢f chlorine are devastating
to the Exy, apnd these systems are not acceptable., Thus, &
gecondary tceatment system followed by sand filtration is a
potaptial trestment Echems for smmll lots near Evak Lake.

B conceptual agreement has been reasched between the DOT/FF and
propecty ownars along the Copper River Highway for encreachment
inte the highway rpight«of-way to allow for copstruction of leach
fields on lots which are too 2mall to meet the 100 foof minimam
horizontal separaticn digtance from the loake., This will allow for
an ipterim solution to upgrade failipg Bystems untll a more long
term saloukion ia available, AR accurate count and analysis of
gach let and tceatment syatem would [ndicate the sxtent of this
potential pcoblem. The wltimate solution might be to extend the
city sewage oollaction system to a point which best sarvex ko
eliminate the lake's human influences contamipation.

Water gquality impacta can be winimized through exsrcising the
bast management practices and snforcing State ragulaticons and
statutes for sewage treatment and disposal. Where wiclations of
the State's waker gquality andf¢r wastewater regulations ace foung
to aceur in the Eyak Lake area, ADEC will assist the public to
coreect any deficiencles, If necessary, ADEC will fcllow a
consiskent enforcement policy toward good management practices,
On-going water gquality monitoring will provide a means 0f knowing
the status of lake water gquality and allow mapagement decislons
baped upon analyktical data rather than speculation.

On-going monitoring for Eecal coliform is recommended with a
miniwunm sampling schedule of twice yemarly--during the epring thaw
and in fall prior to lake [reagze-—up.

Sewnge discharge with the resultapt fecal coliform pollution
cannot ba tolerated in Eyak Lake g8 it diminishes iks upeinlness
&% & potable water scurce, & place for contact recrsation, and
potential threat to the fishery cesoupce (Increased BOD therefore
reduces overwintar carcying capacity!. A8 soon ag posoible after
tha adoption of this plan, it is recopmended that DEC complete an
ingspection of 211 private septic ayatems with a followup listing
requirements for those systems net in compliapce and time
congtrainks an the reguirements,

80il gopditions, heavy anmwal precipitation, and past development
practices, singly or in combination, are pot conducive to leach
firld geptic systems: and s{nce there have been problems wikh
drinking water pollution at regidencez in and adjacent te the
AMEAY and since land use density can be incrgased in this ares of
demand that axceeds supply; it is recommended that the Cievy of
Cordova, DCRA, DEC, and DHSY conduct a joint feasibilicy study and
public awarenses program during FY 1985 to determine the
feasibility, constpuctlon costs, and sconomic cost/benefit of a
pewer and water system extensich along the Copper River Highway
from the present terminug of the City of Cordeva water and Eewer
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systems to approximabely Mile 7 CRH ko serve all adjacent
propectles. In addition, simllar extensions showld be formed £o
gecve the propecties adiacent to the Cilky Field. An additional
zide benefit to a water supply and hydrant system would be reduced
insurance prenioms and Letter ficre protectien ko thoge propercties
served. Az an example, ell residences cutside the city limits are
in Class 10, but could be cleszsed in Class 6 if served by a
hydrant system. On a naw 574,000 home the insucance premiubs
would drop feom S506 a year to 5340, Similarly, &n older 350,000
home would be insuvred at & caost of 5800 per year as Claas 10, but
only £447 if in Classe &.

SEDIMENTRTION AND TURBIDITY

Glacially fed Power Cresk carcles 4 relatively high concentration
of zuspended sediment znd bed load, Stone and Webster (1362}
predicted an average amount of sediment pear year o¢f betwesn 3500
and 5400 tons, During high stream flow years tha amount trapped
could be ax high as two or thres times that estimate. The
ssdiment has besp assumed ko be comprised of 10 peccent clay, 33
percent silt, and 57 percent sand. This composition has a weight
of B1 1bs/cu., ft, Based on thic denzity, 3200 to S000 cu. yds. of
sediment per year would collect in the regervolr should a cdam be
built at Chman Falle.

It ig assumad that this sediment (or mest of it) reaches the lake,
however, it i& not known how much pesses through the lake and over
the welr as suspanded lomd. Peior to glacial melting each summer,
the Worth Arm waker i5 relatively clear. Once glacier wmelting
beging, Fower Cresk carries suspended glacizl flour into the Horth
&Arm, through the central body of the lxke and over the weir. tWest
Arw, Ieland Bay., ahd Middle Arm remain telatively clear of the
turbidity except duzring lepngthy storm periods. Life expectancy of
the lake due €o infilling could possibly be eatimated through core
sampling and analysis O0Ff the iake hottom.

The genera) turbidity pettern may influence agustic vegetation
grawth, Epsecie= composition, and associated biota as well a5 the
biotic production #f the ecoeystem (ADFEG, 1983).

Further recommendaticens related tao waker guality are in order.
Continued wonitoring of the lake water by DEC is necessary Lo
develop trend data on DO and BOD and £o track the releticonship
between fecal celiform and the control weasures degcribed above.
In additicon, since heavy metals can have disastrous effects on
zooplankton that travel up the food chain, sampling for Lheawvy
metals muat be continued as well aa phyteplankton sampling
initiated at the earliest feasible date. With ADFAG currenktly
doiny phytoplankton sawpling in the area it would be a simple
process for that agency ko add Eyak Lake to its sampling
locations, This is especially important to ARFEG slnce the tie in
with the [ishery resource is geite apparent, Becaonse of groupd
vater pellution potentjal as well as surface runofi it iz
cecommended that no so0lid waste disposal site be located in the

45



AMEA. The importance of this can not be overemphasized as there
has been a recenk propéral (by the City of Cordowa to the Eyak
Corperatien) bo greate a Bite at Mile 7, CRH which would threaten
the wetland habitat with pollutants.

The ground snd surface waters of the study aresaw ace subject to
chronio, long term o£il pollution [petroleum hydrocarbone) that
comes from guch pources ap [oad ojiling runoff, aircraft fouel somp
graining amd refueling apills; hogme heating fuel apill rupofi; the
aver present vutboard wotor fuel discharcge: and the simple
dreippings that lsak from 4ll internal combustion ehalnes. In the
case of road oiling for dust conktrol, &an EPA study in New Jereey
(EPR, 1972) concluded that: 1) roughly 1% of the teotal il
eoneseEvatively estimated to have bean applied to the EeBt poade
cemainzs in the top Inch of road surface with minime]l penetration
below thiz kop inch: 2) oil leaves the road during wet weabhar by
floatation f£rom wet road sucface material and by floatation of
cil-wek road sSurface parkleles; 3) lead, which ip coentained in
the waste crankcase oil, also leaves the road furface with funeff.
This sams study found that waste erankcase oll contained
approzimataly 1% by weight of Isad and that it was ineffective se
a road oll =2ince it ran off rapidly fellowing rains. Inm 1974,
ARlagka began copntrolling surface oiling in the state thraugh &
permit process and becagse of concern of watar polluticon,
prehiblted the uge of waste oil for Burface oiling in all of
rain=~deznched southeastern Alagka axcept for Haineaeg and Skagway
(Envizonmental Sepylees, Ltd,, 19751, Reinfall in the Cordova
arga is quite similar to goutheastern Alapka and prepents the same
kind of runoff potential. According to DOT/PF rapresentatives, a
total of about 7000 gallonE of waske 0il ie applied to Cordova
rpade in an averagd year and prier to the Cordova Electric
Cooperative's generating plant recycling ey=stem, an additcional
12,000 gallons of waste o) waE used for coad oiling Erom that
faclility (Environmental Services, Ltd,, 1982). According ko a
NDAA fechhnical ceport (HODA, 1877) the wmost toxlc fuel ip probably
gasoline becaume of itE high content of aromatics and other
low-boiling bydrocarbons which are felatively bhighly =cluble in
watar. MWeathering cemoveas wuch of the more voilatile, taxic
fractione =0 that newly =pilled fue]leE are more toxic khan
weathered oil.

Although it is not clear what the long-term sfFecks of chronic

41l pollution ap agquatic life will be, the congervative approach
wonld advecats stringent limitations on oil discharges unkil more
information becomes available regarding effects on the ecopystenm.

In arder to Stop the indiscriminate dumping of waste oil
epgpetially in the vicinity ©of the air tazi operations, ajirceaft
aervice facilities, and the avtomotive repair shop in City Field,
the leasors of thoge properties {DOT/FF and City of Cordova) shall
astabligh 5 lease reguirement fFor on-gite BEtorage af the wapte
2il=. DEC shall furnish recocomendations for suitable Etgrage
cantainers and gther applicable requiraments. It fallows then
that the City of Cordova ig obligated to develop ways and wmeans of
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callection and disposal of the petroleunm waxtes, {182 of the
material a5 & fuel or for re-refining are possibilities., Although
outside the gcope of this study, Indisceiminate dumping of waste
oil 1= a widespread problem in and around Cordova and the only way
to cbtain some contrel ie to provide a coallection facility that is
available to all residents. The problem is not sinple as many
other substances basides waste il - solvents, painc thinners,
ebtc. = require proper disposal, but complicate the problem.

Bopad oiling for dust control 15 probably the greatest detriment to
Evak Lake water guality as the high rainfall flushes the il and
its toxic pollutante into the lake and adjacent streama. Other
dust Ccontrol measures are available such as road surfacing oc
spreading water. It is recommended that DEC ne longeEr igsue
permite for ourface oiling abywhere in the Evak Lake BMSA.

Fuel sump draining directly into the lake from floatplanes is A
long-time practices, the extent of which has not besan calculated,
Land based planes at City Field are aleo goilty except that the
fuel 1= Arained onto the ground and what doesn't dizsipate into
the air eventually finds it= way jinto the leke. Aizcraft
operators should e required te collect thelp deained fuel and
maintain Evitables containers For temporary gtorage of thae dralned
fuel.

Recent testing of cutboard motor pollution done under the auspices
of EPA tevealed praliminary findinges that cutboard motors 49 not
pollute. AR teEsting continues, however, we can BEsume that
outboard use i not a threat to water guality at this time.

It 18 commen knowledgse that 2 significantly large cil Epill or
leak has occurred in the vicinity of the power house at the
veastern tip ¢f the lake and hes resulted in oll to seep into the
lake. 0il will bubble t0 the surface whan the lake bottom is
digturted in the vicinlty af the Spit at Wirvana Pack and is an
appatent indicatien of the problem. Lopg detention times of theoe
pollvtante may magnify their impacts during periods when the lake
i lce covered, inflows and cutflows are minimal and the water
guiescent., Piepecsion and disteibotion of waetes dertermines the
local impackt of contaminates in the water. This iz controllsd by
circulation patterns end rate of flushing in the lake.

Since the pover plant has long been suspected as a source of waste
il and diesel spill pollution inte lake waters, thie plan
reconmends DEC and the Cordova Elegiric Cooperative to conduck a
joint study to determing the extent of this prablem, if any, and
outline the sStepE necessary Eo alleviate it althar directly or
through mitigating peasuras,

Povay Creek, belng glacially £=3 and moving through an mrodipng
stepm Channel with mass wasting from stesp adjacent slopes and
avalanche debris adding to the problem, carries a considerable
sediment load, A conservative estimate of the total mnpoal
gedimant load in Power Cresk is 4,1 to 6.1 acre Fest, JQpne
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prediction showed the average amount of sospended sediment per
vear ko be bebween 3500 and 3400 tong with Ehat amount doubled or
tripled during high stream flow years (Stone and Webetsr, 1982).

Being fed primarily by Power Creek, Eyak Lake acte ags a settling
basin, and, surprigingly, many parts af the lake remaln guite
clear #ven thowgh the incoming Elow Crom Power Creek 1= turkid.
On the other hand, the runoff that occurs in the Rurchieon Falls
Creek draipage basin {2 almeat vold of 3pll erosion problems and
repains guite ciear even doring high tunoff pericds. Thia helpa
make Murchigon Falle Creek an “"excellent raw water source® Eor
Arinking water, ({Merrell et al., 1580).

Frevious water quality data For Eyak Liake also indicated that the
water Quality wap pocrest ln the moet westerly end of the lake and
that the poorer guality was atkributable to pellution resulting
from the residential development adjacent to the lake. &ince that
tima, & wastewater collectlon &nd treatment aysEtem has bean
inatalled in Cordova and the mest Llikely potencial causes Gf the
pallutien {geptic tanpk leach eystems) In the west end of the lake
h?ve ?ggg.remaveﬂ by coannection to the sewer Eysten (Mepcell et
El-r [ ]

Sediment pollution has detrimental effects on aguatic 1ifx apd iE
caused by both natural events and men's potivities and we sce
examplas of both in Evak Lake--glacial silt from Power Creek hasin
and sediment runoff From construction activitiza on the cplands,
a5 examples. Sediment depogited io spawning gravels hampere
purvival of fish egys, alevin and fry: decreases tha permeabiliry
wf gravel sypbstrates used for spawning: and way inhibit preduction
of aguetic plants and invertebrate fauna thus redocing the food
svallable to rearing and resident EFish. Sedinent 12 a natural
phencomencon and coccurs in generally predictable seasonal cycles of
ciear and curbid waterse. During the water period of the year,
runcff and claar and turbid waters. During the warm paricd of
the year., runcff and glacia) melt incresxse., Aguatlc communities
?a;g}d&valnped in rhythm with the tucbld-clear oycle (ADFRG,

SE3).

It {& important to get some more detailed informatien regarding
phosphorous concentrations throughout the lake. It would be of
valpe to analyze some gelected sediments for total phoszphorous,
This informatjion in conjunction wikth & weakure of the primarcy
productivity of the lake and the menbers of the phytoplanktonic
community would be invaluable in determining the current trophic
status of the lake.

High DO {dizolved cxygen) and low BOD |bjicchemnical cxygen deamend)
were Eound in A year even when the lake was ice covered for many
manthe. Thig is & good candition for overvwintering of fish.
hpparently the decaying plante were not a problem either in terme
of oxygen wnder the abowve conditions. Heavy show cover may
raverse the conditions and in @evere winters, low DO and high BOD
may limit fish survival and productivity.
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An important’ relation=hip that is not known at this time is that
betwesn phytoplankton, zooplankben, and the opacity of the watker,
and the phoetosynthesie process in the wvarious regions of the lake,
We need Eo onderstand their compogition, population structura;
phenolagy and contribution to the ecosyeten. A connected
relationship 19 that batween the water opacity and sunlight
penatration aes |\t affacts plant growth and water oolumn heating,

Bocauge of the lessened severlty of impact on waker guality,
gingle~family and low deneity single-family land ugeg are
tecommerded within the AMSA,

The weter treatment plant is 2 potential poellution spurce becanse
of the use of chemicals (notably chlorine}) and back-flushing teo
clear the Eilters. ADEC mhould aseiat the City to develop a set
of reguired procedutes for the plant to reducs the pokential for
lake pollution.

Core Eampling of the lake bottom should be done to obtain detailed
information regatding phosphorue concentrations. Information en
totel phosphorue measured in conjunction with the primary
productivity and phytoplankton coemmunity would be valuable in
determining kthe curcent trophit status of thoe lake,
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CHAPTER FOUER: EBIEDSE AND MAMMALS

Thirty—one mammal species have been recorded in the study area
from the small shrewe and wvoles to brown bear and moose,

Oone hundred thicty-nine apecies of birde have bean recorded on or
over the Eyak Lake study area., The arsa's ¢lose prozximity to
marine habitate and major bird migqration youtes contrlbutes Lo
the large number of Epecies, Twenty-nine Epacies are kpown to
breed within the study area while twenty additional specles are
ligted as “prebsble® bresders. Twenty-four ather opecies are
"suspected® breeders in the area.

The objectives of this chapter are:

{1) to describe the habltats avallable and vtilized by birds and
mammaleé in the Eyak Lake study area;

{2] to ligt the bHirde recorded, thelr status, abundance, and
habitat affinlities in the stody aren;

{Z] o make an annotated list of the mammals ocourcing in the
study apea;

{4) to inclode special intarsst species wikhin the mbtudy Brea
with comments on land management practices.

The bolk of these data were gathered during the 20 ymar pecicd
from Febrvary, 1%62 to Februacy, 1982, Gome of these daka wers
published ir "Birdy of the Hecth Gulf Coast - Prince William SHcund
Region, Alaska" by M.E. 'Pete’ Isleib and Brian Kessel, Biol.
Paperg University of Alaska, Ho. 14, 1973. Jcher data within this
chapter have been gathered by the consultants in conjunction with
other field werk and by local Forest Service and Fish and Gams
personnel. Local residents provided additional information on thsa
occurrence and abundance of sSome mammale.

DESCRIPTION OF HABITATS

Within the study arex we have identified twelve habitat types
wbtilized by birds and mammals, some ¢f which are very limited in
area. The presenpce or absence of preferred habitat types plays a
c:itigal relde in the distribution and abundance of most birds and
mammale,

1. Tundra: In the etudy aree, tundra i= alpipe in distribution

and extremaly limitead ko a few hectares on alopea on the northeast
side end is, with few exceptions, 1ittle used by blzds and
manmale, Yegetation consists primarily of low, aften mat-fooming
plants. Important species include Crowberry, Rlpine and Dwarf
blueberries, Mountain Heakher, 21pine Azalea, 2las=ka Mass Heather,
gedges, and & number of otheér herbs, mosEes and lichens.

2. Shrub Thickets: Primarily compeeed of Bitka Alder, shrubs

are axtensive in the study area., occturring on steep slopes and
along the lakeshore. Being piocneering epecles, alders and
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salmonberry readily invade digturbed aresas such as avalanche
tracks, stream bordere, and cuotover areas. In leter stages of
Ehrub thicket development, varicus other formz of woody vegataticon
become common components including bluebercy, Stink Currant, and
Fed-bept ied Elder. Shrubs in the Power Cresk Delta are also
vompesed of a variety of willows and Red-bervjed flder, OCGEten
Davil's Club iz agsoclated with ¢limax aldsr thickets, making
penetration difficult at beat. Other species in thickets include
a wide variety of ferns, graEeses, sedges, mosses, and, in damp
opan Epots, dense growths of Cow Parenip and False Hellebore,
Shrob thickete wvary in height from 2 to 6+ meters, with the baller
forme moak common in riparian areas.

3. Heplock/Sitks Spruce Porgst:s The Eyzk Lake study acea is
phytogeographically &8 pact of the Bemlock/5itka Spruce

eoagtal/subxlpine forests of the Pacific Comgt., Oogurring in most
of the upland of the study area, the forest is prinarily composed
of Eitka Spruce, and Westerh and Mountaih hewmlock watrying in
height from 15 to 30+ meters and vp to 1 meter DBE, The
understory of the coniferous forest is compueaed of many ehrubs
such ag bilueberey. Fool's Huckleberry, Sitka Alder, and Mountain
Ash {@ee 2 abovel. The ground gcover 1= dominaced by mozses, »
wide variety of herbs, ferns, club=-moases, Dwarf Dogwood, Pwigted
Etalk, Goldthresd; and bramble,

4. Boge: Enown locally &g muskegs, bogs are naturally agcurring
open arcags where deainage 1s poor - generally within coniferpous
forests. Emall areas of bogsE oocur near the pesseyvoir, above the
Copper BRiver Highway, on the slope aboye the Power Creek Road at
the entrance of Horth Aem, and on alopes arcund Island B2y and
Middle Acom. Ephagniem moss pragominaktes in these sites and, after
decadsd, the underlying decayling wegetation becomes peat. Other
plante aseociated with bogs inglude sedges, Cotton Grass,
Ewgetgale, Bog Crappercy, blueberries, Labrador Tes, Crowberry.,
Bog Rosewary: Cloudberry, Grass-of-Parhassus, and sundew. Small
ghallow ponds and puddles are commonly asgociated with bogsa,

5, Wiged Deciduoypg-Spruce Woodlande: Swmall stapds of Black
Coctonwood often intermixed with Sitka Alder apd Sitka Spruce are
iocated along the lakesheote. Several sites occur along Power
Creek Road and the Copper River Highw2y, The wundepstory
vigetation includes a wide varicty of shrohs such a5 salmonbercy.,
Highbush Cranberry, and willows.

6, Mar=hes: Small areas of marshes are located south of
Goutheast Arm and the Copper River Highway and on the Power Cresk
Delta into Eyak Lake. Marshes In the study areszs include a wide
rariety of shrube: willows, alder, Sweetgale. Other gpecies
include horeetai), graegees, sadger, Cotbon Grass,
Grasg-of-Parnassug, and vatch. Vegeatation within marsh ponde
includes pondwasds, manna grams, Yellow Watear Lilies, bullrushes,
Epikecugh, buttergup, a2nd Water Milfoil.
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7. Lacustripe Motergs: This Lncludes Evak Lake (2,400 acyres) and
the large pond (40 atres} south of Scutheazt Arm whers a2 pajir of
Trunpeter SwaneE nesk, The lake vegetetiohs includes a wide
varlety of egauktlc plants. The consultants' sucvey of the lake
has mapped the eitent of the vegetatlon and these data ace
included elsewhere. The most abundant of these aguatic planta
includez Sage Pondweed, Clasping-leaf Pondwaed, and Water Milfeoil.
Yellow Water Lilies ofccur in several locatlons near the lakeshore.

B. Fluviatile Haters: The flowing waters of the study area
include numerous smal) and short streams draining Elopes above the
lake, Power Creek 1s the only flowing water body of subetantial
velume,

9. Ciiffe, Bluffs, and Scree Slopes: Upland cliffs, bluffs, and
screes occur an the slopes bordering sections of the study area,
Mostly devold of vegetation, these sites are little used by most
birds and memmals, bot in some ingtances may provide nesting sitas
for ravene and Vioclet-green Swallowes and denning sites for Hoary
Marmote,

10. Begideptial Zones and Man-pade Siructures: Man-nade

etructures and residential)l zonesa offer several glternative
habitate to birds and mammala. Hesting and denning sites are
available to Tree and Barn swallows and several small rodents.
Bird feeders provide additional food sources,

11. Sherelines, Beachen and QOpen BEregg: Along the approzimately
20 miles of shoreline on Eyak Lake and the large pond, several

Forms of rocky, gravel, sand, end mud surfaces provide =everal
miceeo-habitats., These small aresas provide resting, foraging,
andfer negting Eltes for geveral bird gspecies. The city airport
2n the lokeshore 18 included in this habitat £orm. Yegetation is
Bparse or non—-existent.

12. Alr pAboys: The study area straddles a portion of the

rpagtal wigration corridor. Many bird speciesa that do nok otilize
lands and waters in the study srea are anpuél migrants throuvgh the
*Eyak Gzp."* The list of userE includesE many watechirds and
raptors, e.qg. Sandhill Cranee, Snow Geese, and Peregrine Falcons.
{Hote: The term “Eyak Gap® is newly coined to deacribe ap avian
corpider throuwgh air space betwern the Heaney Mountains south of
Eyak Lake and the Chugach Moantalnz to the north. In the &spring,
birds flying westward across the upper Copper River Delta at a few
hundred feet elevation can visvally observye a portion of Prince
Hilliam Sound and often ese this shoct-cut, The reverse toute is
used by fall migrants, and the gap is used al)l summer by gulls
anroute betwsesn Cordova watecfront and the Copper River Delta.)

PHEHOLDGY

1. Spring: »Aa the lengthening of dayliaht houra become apparent
in February, &Spring (if it equates to £lowers and ainging robins)
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jm 2till menthe away., Yet & ce-awakening 1ig in progress. There
is a ragional population ahift of redpolls Readed west toward
Prince William Sound, and noticeables to the kesgn obhoerver are the
asrial courtehip antlicg of rawvens flying te and from their rooskt
on the slope above Rorthern Arm., Snow Buntings, rapely noticed
emid the snow showers, are the Ciest migrants to pass through the
gtudy area beginning the sscond week of Mapch. By the and of
March, the palred Trumpeter Swans that wintered in the Eyak syatam
are maXing daily forava to what may be their nesting ponds on the
adjacent Copper River Delta. By the first of April, other swans
that wintered farther sowth, along with Mallards and Pintalils, are
the vanguard of the thousands of birvds that will pass throough
during tha following six weeks.,

Gpring migrant birds that pass theough the study area arcive from
the east atftear croszing the Copper River Delta. I low clouds
wikth rain or znow sgualls obhstruct migration south of the Heney
Range, f£lock after flock of waterfowl and cranes pass through
"Evak Gap" over Eyak Lake and Cordova before entering Frince
William Sound. Peak period for migrant geese ia from April 19th
Lo May Sth., The peak for cranes is April Z7th to May 12th. &ix
to twelve miles south of the study a2ces many millionsE of migqramts
move weEterly bebtwsen mid-April and the end of May. Fhenomenal
concentrations of shorebicds occuer on the tidel flats of the
weEteIn Copper Eiver Delta and Orca Inlat. The study area is
remote from most ¢f these happenings except when extremely strong
goutheast winds and raln halt migration and birds are forced to
seek wheltsr. At sech times, flocks of shoreblirdzs are found along
the zhores of Late Evak.

The first songbicds are heard ip the forest about the study area
in April - Varied Thrush in early April, Buby-crowned Kinglet in
late Bpril. The first American Rabins and Tree Swallows are
observed during the last days of April. The firzst shorebicde in
the study area are Common Enlpe and Greater Yelloewlegs, arciving
the eEhird week of ARprily their vocalizatjons of arrival are
appayent to anyone visiting the southeast arm of the lake. &s the
fce fin the lake breaskzs up, many specles of ducks apd other
waterbirds can be found in the ¢pen lake vaters. By wmid-May the
songbirds are arriving, at times almost enmasse overnight as
migrant waves arrive in the area, Sparrows, thrushes, and
svwaliowe are Eollowed by warblers in late May. In the still, warm
pociings the forest will seem e ring witk cells apd song= of many
birds,

The area's smallezt and one of ite most celorful breading Bipds,
the Rufous Pummingbird, i commonly noted as it axpives in May,
Eomeownere 1n the aree regularly put ¢ut bright red sugar-water
feaders to attrack kthese interesting birds. By the &nd of the
Eiest weak of June, all traneciente have paszed, and summer
resident birds are on thelr territeory. The last to arrlve are
some warklers and flycatchers.
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2. 5unmer: Great Horned Gwls begln nesting in March, Bald Eagles
and Trumpeter Swans in Aprll, but mest species await warmer
weather in May and June to begin nesting. During ®arly June the
Eorest rings with a symphony of bird scunds. By soletice, the
cfficial beginning of summer, most young have hatched, The
hemlock=-gpruce forests ace home to the VYaried Thrushes, Ib the
iong daylight/dusk bours of June, theic odd, Insect-like ¢allis <an
be heard &t 2ll times. The Hermit Thrushes' flute-like zeries of
calls are heard mainly in the mornings and evenings, The loud,
bubbling call of the Ruby-ctowned Kinglet and the warbling calls
of Fox Sparfows are heard during rain or ghine along the raads and
trailes of the Btudy area.

Doring the summer as well as throughowt the year, large
concertratione of Qulls are attracted t¢ wastes produced by the
fieh processing plants on the Cordova watexfrant. Owver 10,000
gulls are Bewi-resident on or scound the waterfront during June,
July, and August. In addition to many nonbresding gulls, breeding
gulls from the Copper Fiver Delta where they nest are attracted by
the unnatural abundance of food. Many ©f these gulls regularly
pacs ko and fro throwgh the “Evak Gap" enroute. &t the height of
the summer, a& many a5 geveral hundred gulls at a time utilize
Evak Laks as resting and loitering area. Along Fower Cresk in
EUNREL , One can see views of colerfnl Harleguin Pucks and the
guear little bird that walks on the bettomn of meuntaln streams,
the Dipper. Severel pairs of each have been found nesting in the
Fower {raek drainage, BAlong the northaast lakeshor4, loons and
mergansers trailed by downy young are frequently seen. Spotisd
Sandpipers are to be expected. As the summer waned in late July
and Aoqust, the first birds to depart are awallows, Flocks of
Ewdllows ovaer the lake during late Juiy are beginning their
sauthward migration.

3. Fallr MHMigration is an important aspect of f£all utilization

of the area, thowugh it is less drapatic than in =spring., Many
migrant birds pass through on their way socuthwerd, Dut povement is
more diffuse and less hurried, extending from July to December.
For the most part, fall wmigration 16 the ceverse of spring,. with
bBitds entecing £rom Prince William Scund heading eastward onto the
Copper River Delta.

Fall migraticen keains in July with swallows. Feak movemants of
moEt pagEerines {(B0ong birdsg} occur betwesn mld=-August and
mid-September, but thrushes and sparrows are etill moeving through
duering October. Pariodically, during good Cone CIOp yYears, MAss
movemente 9f Pine Siskins and crossbills take place during fall
and early winter. G&Generally, the movement ie easterly throogh the
foreste, At times these movements aleo include nuwmbers of
Fedbreasted Wothatches., During Septanber and Ooctober, large
movements of waterfowl and cranea paes over Cordova and the etudy
area to gtaglng marshes on the Copper River Delta. On clesar days
with 1ight west or southerly winds, a regular movemant of hawks
and s8g9las are aloft, moving &ast on the opdeafts of the ridges
bordering Eyvak Lake.
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Tha Powsr Crask Delta iz heavily uvged by scavenging gulls and
eagles from September until freeze-up. The food soucrce 1s the
dead and dying Red and Silvar salmon. Concenbtrations of diving
ducks (up ko A00+ individuwals}! octur in Horth Azm, HWiddle
Arm/IBland Bay, Ecutheast Arm, and in the west lee of Marvis
Island. Tha largest flocks are principally composed of Greaterx
Scaup., Severe southeast storme amd considecable precipitation
nocmally eocur in Saptember and October, Some stofme are
accompanied by prolonged winds of hurricane force. Thege severe
gtorms regtelet migraktory movements, and large numbers of SpArcows
and thrushes are forced down. On these cceagions, the shrub
thickeks will abound with bicrds, If the storme are timed with the
major waterfowl exodus of western Alaeka (wmid-October), after tha
stoarwm pagses, large numbep= of Snow and Canada geese and Whiatling
Swang Arcrive over the stoudy ares after Crossing Prince William
Sound from Cook Inlet. As long as Eyak Lake remaings uvunfrofen,
several hondred waterbicds are present intluding gulls, loons,
grebex, & Few cormoranta, Canada Geese, & wide wariety of Aucks,
and = few Great Blue Hersnes., During freszess=up, the bitde that
remaip are largely concentrated in two arsas: Power Cracsk Delta
and the lake cutlet near the welr.

4. lintar+ Am winter Sets in durcing December, impreasiys

nunbere of easgleg and swane pay cocur. Up to 400 Bald Eagles have
been censused in Lhe Horth Arwm Power Creek area, Rggragatione of
several species of watarfowl incloding over 100 Trumpeter Swans
have been censused at the leka outlet/weir. AE food supplies of
dead salmon diminish, the eagles disperse Lo other areas, Ag the
lake Eraezes tighter, some of the swans move to SouLtheast Alaska.

Anrually sinca 196%, a census of birds hag been taksn in the
Cordoya aras during the Christmas/New Yemr period. Two areas in
the gtudy area are carefully surveyed: Power Creek/Nocth Arm anhd
the Eyak weir. The censuses have zhown that land areag are
utilized by relatively few bird species mest of which are
[asident: raptorE, prtarmigan, and Spruce Grogse, and zeveral
passerines, notably corvids and Ffringillids. Some fringillids,
esperially Fine Siskine, crossbllls, and redpolls, vary in
abundance from year ta year, numbering in the thousands some Years
but being esséentially abgent in others, Their abundanee is
celated to the Eood avallable and i® high in good cone crop years.

Even 1in the coldest weather, some waterfowl remeln on &mall
petches of open waker noeer the weir and in the warm upswelling

springs ¢n the Power Creek Delka, Ome of the hardiest of birds,
which even singe in sub-~zero weather, is the Dipper.

BEIRDS OF EYAK LAFE STUDY AREA

During the 20-year period of 1962-1282, the fallowing reacords of
goccurrence of birde Ln the Cordova area have been complled (see
Tablegs 3, 4, and 5}.

Twd hundred tep (219) =pecias of bicde have hesp recorded within
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10 ¥M of tha Eyak Lake stludy arza. One hundred clghty-gix (18%)
epecies of birds have been recorded within the study area combined
with the Coardova city boundariezs, One bundped thirky-nine {133}
species have been recerded on o over the Eyak Lake ptydy area.

The great variance between the humbers= iz dpe almast antirely to
the lack of marine habitats in the study area. Bub the stody
area‘s c¢lose prozimity te macine habitats and majer bizd migration
routes enhances the areas list a5 considerakble apillover occuck,
gapecially during migration.

From observaticns of nests or ¢f young that are too youpg to have
traveled any diztance, 29 gpecies of blrds are known to bhyeed
within the study area. Additicnally, 29 species &re liepted as
“probabla® breeders. This group includes gpecies for which no
nests or recently fladged young have been observed. But some
presumed breeding pajcs have been recorded io prefezred habitats
doing courtship, defending territery, or caprying foed, This
syggests that additional fieldwork would prove fruikful in
conficrming nesting.

Twenty Eour (24) species ace listed as "suspected” breeding birds.
This group lnoludes specieps for which little or ne evidence of
pnegting has been recorded in the study area, but a preferred
nesting habitat does occur,. and the &pecies nest tegularly in
contigoous areas. This suggests that breeding within the study
area could be confiymed in somwe ceees if 2 long-term study wap
andertaken,

MAMMALS OF EYAER LARE STUDY ARER

The following 3] mammal species have been recorded within the
gtudy area,

Masked Shrew {Sore:f cinereus}

Dusky Shrew (Sorex obscurus)

Water Shrew (Eorex palustels}

Little Brown Myotis (Myotic lugifugus]

Collard Fika {dOchotona collaris)

Enowehoe Hare ([Lepus ameriganus)

Boary Marmnt {Marcota caligata)

Red Squirrel (Tamiasciurus hudeonicus}

Eeavey {(Cagtor canadensis)

10. Rorthern Red-backed Wole (Clethrionomys tukilus}

o sl T LT o D] B el
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11. Tundra Yele {Microtus ceconomus)

12. Muskrat (Ondatra zibethicus}

1%, HKorthern Bog Lemming (Eynaptoemys barcalis)
*14, MHorway Rat (Rattuls norvaglcus}

*]15, Housa Mousze [Mux musculugs)

18, Porcupine (Erethizon Secsatum)
17. Coyote {Canis latrans)

18. fGray Welf {(Canls lepus}

19, Red Fox [Vulpes vulpea)

20, Plack Bear {Ursue ameticanus)
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TABLE 3. OCCURENCE OF BIRDS IN THE STUOY AREA.
EEY, Abuddancs Manth Ohogpuatlan FPréguéency Feriad
Commen —— Cboerved Daily = Presxent
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F = Probably nestinmg
5 = Suspacted nesting
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TABLE 4. OCCURREMCE OF BIRDS NOT RECORDED WITHIN THE 2TURY

PBUT DCCURRING WITHIN L0 HAUTICAL WILES OF

“AREAR .
THE =TUDY AREA.
KEY:
honual = X Rara

Comman = O

Uncommen = U

Arcidantal = A

SFPECIES ANHUAL | ABUMDMNCE) BREEDS | PRIMARY HABITAT
Hortharn Fulmax R Marine Wators
Fork-talled Storm Petrel L ut Marinz Watars
Pelagie Cormorant L3 3 .1 Harcing wWaters
ked-faced Cormorant x, < B Marine Waters
Whooper Evan a Marchez

Bratit L u Tidal Flants
Engeror Goofs R Marine Wakters
Elack Duck L] Marshes

Cinnamon Teal R Marshes
Stellex's LCider 3 ) Marine Hakters
Comman Eider R Marine Watere
King Eidex X u Marine Wabels
Black Scotep ~ - Marine Hateps
Aed=tailed Hawk R Woodl ands
Swainson '3 Hawk A Woodlands

Goldan Eagle R open Sky

ek Pacrmigan ] u P Apine Tundra
Hlack oOysteccarcher X L= » Rocky Shorelinas
American Golden Flowver x G Tide Flats
Plack-bellied Flouver ) G Tide Flats
botterel & Tid# Flats
Par-txiled Godwlt & Tide Flaks
Marbled Godwit - | Tide Flatx
Briztled-thighed Curlew [ ] Tida Flats
Opland @lowet R Open Uplands
#Wanderfng Tattler w u focky Shorelinea
Puddy Turnsitons , c Tide Flatz Bocky Shorelines
Black Turnstons % [+ Racky Shorelines
Fad Fhalatope K Marine Waters
Long-bilied Dowitcher X < T[da FPlats
SurPhipd » c Tide Flakgs/Rocky sShoerelines
Aud Kook ) c Tide Flats
Sandirling -, = Tide Flats
fomipalmated Sandpipar L] u Tide Flatz
Rufous=nacksd Sandpiper [ ] Tide Flate
galrd's Sandplper ® v Marshes
Sharp-tailed Sandpiper A Harshee

Rock Sandpiper = c Rocky Shorelines
Curlew Sandpliper A Tide Flake
Buff-hraasted Sandpiper A Marcshag
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SPECIES nHMUAL | ABRDMDAMCE] BREEDS FRIMARY HABITAT
FuEE R Marshey
Fomarine Jaegar Y o Haring HWaters
Long-tailed Jaeger ) Mapine Watera
Thayer's Gull X, u Mparine Haters
Ping-billed Gull R Marine Waters
Black-legged Kittiwahe % - K Marine Watears
Cabine"s Gull x o Marlne Haters
ARleaukian Tern * L= ) HMarohes  Marine Waters
Common Muroe w < Maring Waters
Thick=billad Marce -] Marine Waters
Pigeon Guilliemnt % - o Marine Waters
Kittlita's Murxglet X u Kering Watera
Ancient Murrolsat o v Marine Waktcrs
Horned Fulffln R Marirs Waters
Tufeed Puffin x u K, Marine Haters
Seresarch Owl R = Weedlands
Snowy Owl R Marshes
Common Highbhawk R Dpen Sky
Veux's Swift A Dpen Shy
bnna's Hummingbird Lo 5 Wond]ands
Eastern Kingbird R Hoodlands
Hestern Kingbird R Arushlands
gay's Fhoabe R Open Bplandg
western Hood Pewss E 1) Wocdlanda
Horned L-ark R Cpan Uplapds
iﬂ'ur_l:-le Martin A Cpen SKy

Gray Jay R Exushlands
Wheakear R Tpen Uplanda
Swainzen's Thrush x U P Wesdlands
zray-cheeked Thrush sl w » Wood Landg
Yellew Wagtail R Cpen Uplapds
Cedar Waxwing Y Wood lands
Blagkpol)l Harbler " Weedlands
Northern Waberctherush X L Wet Hpodlands
Common Yellecwsthopat R Wet Brushlands
Yellow=headed Dlazkbi r." Marshes
Eed=winged Blackbird b o P Marshes
Brown-headed Cowbirnrd *, W | Hood )l ands
Seqarlet Tanggex A HWoodlands

R T R Brushiands
White-throoted Sparrow A EBrushlands
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TABLE 5, NUMBERS OF BIRD SFECIES KNOWH TO QCCUR ANNUALLY BY
oayY, EY MONTH AND 20 YERR COMFOSITE BY MONTH.
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21. Brown Bear (Ursux arctos]

22, Martin (Martes amecicana)

23, Ermine [(Mustela ermineal.

24, Mipk (Mustela vigion)

25. Wolvarine {(Gulo gule)

6. FRiver Otter (Lotra canadenBie)

27. Lynx {Fells lynx) '

28, FRatbor Seal {Phora vituolina)
s 39, Eitha Black-tailed Desr {Qdacoilens hemionus sitkensis)
®A ). Moose (Alces alces)

31, HMountain Geal [Dreamnos amRricanusl

thatoral expansion of inadvertantly introduced pepulationhs to
continguUOUE AFEBE.

t*tUatnral expansion of iptroduced populations t¢ contigquous
Areas,

Tha foregeing list iz andoubtedly ilncemplete, Some terrestrial
mammale that occur in centiguous areas of tha Copper River Delka
and Prince William Scound have not been recorded in the study
aArea, Least Weasal iMustela nivalis) and several sEpecies of
small rodents (mice, voles, lemmings, jumping mice) known or
snspected to Oocur in arcas immediately adjacent to the skudy
area have Dot been speclfically resesarched for inclusion in this
fesquyce inventory. A& fairly complete inventory would reguire
several monthes of small mammal tyappings throoghout the varlious
habitat forms occoueing in the study area. The results of such
efforts wete not considered & priority,

ANWOTATED LIST

1. Masked Ehrew
2, Duosky Shrew
. Harer Shrew

Shrews are fairly commcn resident mammals in & wide variety of
habitate in the stody area, Thess threse specles were observed
by the consultants in conjuction with other field work. Masked
and Dheky =hrews are regularly found in the groond cover of
Hemlock/Spruce forests apd shrub thicket habitats. Water Shrew
i5 legs well known bt can be expected to occur on the edges of
lacustrine and fluviatile watetr habitats throughout the study
Ared.

. Little Srowpn Myctig, commenly referred to as the Little
Browh Bat, is presumed ta be a year-round resident of the study
ares, but observations of this are lacking., Thi= animal has
been noted somewhat regularly from May to early December but 1=
fFairly common only in Detobar when fall migrant populaticans pass
through the regiop. The cansultants, ln conjunction with other
field work. obeerved geven Lndividualse Catebing insects along a
short stretch of Power Creek Road op October 14, 1%82. Other
individpale were observed through the fall near the Power Creek
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Dalts, along the Copper River Highway, and near the Eyak Lake
walr/outlet.

5. Collerced Fika ocours leocally in alpine ecree at higher
elevatione araund Eyak Lake, None have bhaen obaerved below 500
ftr. elevakion, but it {5 pragumsd that a few oCcur 3t or nNear
that alsvation on the northeast elopee of the study areas,

6. ESnowshoe Hare= in Emall numbers occur in foreet edos and
in shrub thicket habjitats on the eastern portion of the study
arga, Their presence slgewhers in the study area {58 1es8E
ragular heing dependant to Eome extant on the stege of Cyclic
populations from the contiguous gplands of the Copper River
Belta,

7. Boary Marmof occurs as an uncommen resident in the
mountéaing bordering Eyak Lake with scwe individoale ramging
downslope inte the stedy area in alpine tundra and scree slope
habritaks,

8. PBed Sguicrels are falrly commoen residents throuoghout the
Hemlack/Spruce forest habitat., They occur freguently in and
heat developed subdivided lands bordering the lake and are
probakly the most Freguently observed wild mammal in the study
Arehs,

9, PpBeavel cccurs in Emall nembers in the study area. & few
individuals are resident on the Power Creck Delta, and others
Are ircegularly noted on shorelines and banks ©F Eyak Lake and
on the d-acyre pond between the Copper Rivar Highway and
Eoutheast Arm,

10, Nerthern Bed-backed Yole
1l. Tubdra iole

Voles o¢Ccur in a wide wariety of habitats ip the study arcea.
Red=-backed Vole occure most frequently in the forest, woodland,
ghreh habitate. Tundra Voles are mopet Ereguent in the deler
areac of the marghes and the brushy lowlands aleng Scutheast
Arm. Voles and Lemmings are cyeclic in abundance, in some years
being plentiful and in otherse almost absent.

12. Huskrats are uncommon in the £tudy acea, being most
frequent in marsh, pond, and stream habitats near Southeast Arm,
Very few individuals range eleoewhere arcund the shores of Eyak

Lake,

13, fiorthern Pog. Demming i & rasident through most of the
marsh, bog, and forested habitats of the study area. The
abundance of this species and other amall rodents 15 not well
documented. Some ewall rodents, however, including veles,
lammings. and mice are in general guite numercus in the study
Araa,
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14. Norway Rat ie presert in Cordova and is resident alang the
West Arm in the city limits, Its pressnce alsawhare in the seady
aren iz not khown, but it can be expected ab leask irreqularly in
8 wide variety of habitats aleng the shoreline of Eyak Lake.

15. Houwse MousSe can be sipected o ocCur in or near any
human=inhabjited structures. Thiz wouse is present in Cordova and
inh the plder structures of "old town™ adjacent to Wesk Arm. It is
not as pioneering as Rorway Rat and probably does not occur away
from man-made structureas acound Evak Lake,

16. Poarcupines ara commoh refidents in the Hemlock/Spruce

foreat habitat througheut the stody area, They are requlaply
phserved along the Power Creek Road and the Copper River Highway.
Porcupines can he expected to occur in all terprestrial habitats of
the study area and are one of the most freguently observed wild
mammalzs in Che area,

17. Covyotes are common on adjacent uvplands of the Copper River
Delta, and they are regularly chserved on Eyak Lake when it is
frozen during the wintey, They occur iIn the study are most
frequently in the uninhakited area petween Southeast Arm and Horth
Arm.

18, Gray Molf occurs ilrreqularly in the study area, A pack of
wolves ig halieved to range through the uplands of the Copper
Eiver Delta and west to at lsast the Rude River ¥alley in Prince
William Sound. Wolves have bedn reported In Horth Arm during
mid-wintey {Jerry McCune, per commun,} when they ware presumably
€n route betwean the aforemenptioned reglons,

19. Red Poy 15 an uncommen resident on contiguoue upland of the
Copper River Delta and is presumed to occur infreguently canging
into eastern pértions of the study arga. HNo obsgrvatlones weype
reported during the winter of 1981-82.

20, Black Bears are residents of forested and ghrub thickek
habitats af the stuﬂs Ared. They range from the alpine tondra
£lopes above the stody area to lake and streamside habivacs,

Black Beare are most frequently encounterad in the Horth Apm/Power
Creak and Southeast Arm areas, No attempt wag wade to survey the
populaticons visiting the study area anpually, but & rovgh estimate
places this annual number &t between 20 and 50 ipdividuals,

21. Brown Beaks are annually reported in the study area.
Semi-resideant individoals appear frowm Bspring to fall alang Horth
Arm, Power Creek, and the northeast shore)lipne of the lake to
Southeast Arm and saat to Ibeck Creek. Like Black Bears, Brown
Bears are primarily vegetarians but will feed extensivaly on
spawning zalmon and prey upon other mammals if they are readily
available, A rough estimste of the nombers that annually range
into the study area is 10 to 20 individuals.

22, Harting are rare rezidents in the forest portions of the
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study &rea, ‘Trapperes report anly a few of these animals in the
ared, 7This mammal has been reported mors freguently in recent
years than ln paet decades.

23. EBrmine or Short-taoilled Weazgel e a fairly common cesident
in the study area and iz found in a wide variety of habhitats
including lakeshorae and gtreamzide areas.

24, Mipk are fairly common cesldsnts of lakeshors end

styeam=]de habitatx in the study area, Mink are trapped along the
lakeshore and road Eystems in November. Mink are also found Lthn
vther habitats throughout the study area.

25. Wolverios are rare visitors ip the stoudy arsa. This wide
ranging mustelid can be expected to cocur jeregularly in al)l argas
excepk highly developed or residentbtial locations,

26. BRiver Qtter sre falrly common cesldents of the study area.
Mot Lrequently ¢bserved at the lake weirf/ocutlet, these manmale
cange widely throogh the study area and regelarly frequent several
lakeside and Fower Creek shoreline sites.

27. Lynx are very rafe visjitors bo the study area. PFound Lo
Eorest and shrub habitats, they pange into the area from adjacent
lands on the upper Copper River Delta. Very few lndividuals sosur
annbally b the study area.

28, Berbor geals range upriver From Gulf and Delta marine
habitats into Eyak Lake in summer and £ail, Whether the seals arce
fallowing salmon For & continued food source or they are stricetly
randomly wandaring, iz unknown., MNevertheless, a few to upward of
1t peals have been repoctad in Eyak Lake Quring late summpery, They
h;velhﬁen chsetrved chasing apd feeding on spavwnlng salmon while in
the lake.

2%. Sitka Black-tailed Deer are¢ uncommon residents in the
Hemlock/Spruce forests around Eyek Lake. Intrcoduced inko nearby
frince Wiltiam Sound soeme 60 veare ago, the dedr subsegquently have
occupled mogt of the islands in the Scund and portions of the
adjacent painland. Local hunters report that a small number of
decr are regident on the slopes abuve the nertheast shereline in
the Ieland Bay/Middle ARrm area. In copjunction with other fleld
work, the consultants regularly recorded deer trackse along FPower
Creek Road. Some 25 to 50 individual deer range into the study
drea sometime during the vear.

30, Hoooe were inttroduced to the Copper River Delta betwean

1949 and 14959, Suksequently, a few individuvals regularly wander
to areas arcund Byak Lake., The forests and shrub thickets between
Southeast Arm and the Copper Eiver Highway are within the ceguiar
range of geveral Iedividuals in the Ibeck Creek area contiguous Lo
the 40 acre pond. Frabably 10 to 20 moose range into the study
Brea annuaily.
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31. Mountzin Gogts are residents of the upper forested slopes

and alpine tundra habirats arcund Eyak Lake. RERarely do
individoals wander t¢ the lower elavatione of the lakeshote and
the road aystems. While most of the year goats remain above 500
ft, elevation, forest and shrub habirats are regulacly wtilized in
winter, ezpecially on the nocthern sides of the study area. It is
egbimated that scme 20 ko A0 geats range into the study area
annually.

SPECIAL INTEREST GSPECIES

OF w1l the birds and manmalz that ose the study area, four bicds
(Commen Léon, Trompeter Swan, Bald Bagle, and Glancous-winged
Gull) are idankified as special interest gpeclies, Ho mammals have
that distinction,

Special interest sSpecies (of Epecies of special intepest] were
chogen for epecific discusaion on the bapis of one or sevaral of
the fallowing ceiteria in relation to the entipe list of birds and
namwsls that use the study area: 1} their significance in tearms
cf widagpread public interest and sentiment, 2) their
susceptablility t¢ homan disturbancs, 3) thelr visikility, 4}
potential for significant population Floctuaticns, 5) sgareity,
and &) thelir potential impackt on the human population,

Cavia inmer CTOMMON LOON

The Common Loon iE A regular Epring and fal) migrant of Eyak Lake,
During late Rpril and May, migrants arce regularly observed fiving
northweatward throwgh the “"Eyak Gap®. During lce-free springs
some ipdividuals stop to linger and feed before continuing their
migration. Op to 20 migrant individuale have been observed on the
iake at one time.

Two to four paics of Common Loons are breeding Eummer residante on
the lake. Their =erie calle, well known to boaters snd lekeshore
regidents, can be heard during the summer's twilight houes. Their
choreline nesting sites include the more zSecluded shoreline
between the Southeast Lym and Nocth Acw and the s5mall islands in
Itland Bay where adults with downy young have been observed in
July.

Fall migraptE ar late lingering summetr rapidents ace regularly
noted until the firse freeze-up (usaally ¥ovember) and oocur aE
gcatkerad individualz in all areas of the lake. In hild winters
irn which the lake remaine largely unfrozen, the Common Loon has
been recorded svery month,

Descriptlion of Values and Conflicts:

The errie cries of the Common Loon are legand and well known as
loong appear conmonly in the mythoelogy of northern peoples. The
crazy calls in rebounding echeos during the summer twilight provide
an extra touch of mystery bto the Eyak Lake wildspnaze sctting.
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Loons can withskand only limited activity near thelr nesting
miteg, Titos and Van Druff (1981}, studying the cepponse of the
Common Loon to recredtion preseure in noctheastern Minnssota,
found *"Hatching suceess wae sighnificantly greater on smaller
(genecally remote)] lakes on ne-—mgtor lakes, and for lees visikble
nesks. Loon pairs on smaller lakse (tcends only), on no-motok
laksa, and with few human contactes showed greaker success 1n
brood rearing.” The nesting area of the Comion Loon, ohce
undoubtedly the whole lakeshore, 1l now restricted to the
uninhabkiced porthaast Bhore betwean Horth Acm and Scutheast Arwm.
If homan developments and activities were oCcurring regularly in
the Middla Arm/Island Bay azrea, most if not all of the breeding
palrs on the lake would be displaced.

If no continual human activitiss occer on the northeast shoreline
From late May to early July, Common Loon® will continue to nest in
the area. FRoads, honesitss and logging are hot cecommended.

Doz, buccipakéxr TRUMFETEER SWAN

The Trumpeter Swén (% 3 well known pesident of the Eyak Lake atrs#a,
Spring midgrante that have wintered farther south are amohg the
cacrlieat arrivals an the Copper River Delta beginring in late
March. Depending an the availability of opan freshwater ponds on
the adjacent delta, Eyak Lake is used by midrants b9 varying
degrees during April., Throvugh-boynd migrants oQour in April and
May with several hundied stopping enhcoute, Bopn-brpaeding
pub-adulte litger after the apring migrante and are occasicnally
seeph until early June Hefore wandering off Eo spend the
gummer/late summer wmoelt period at a gite remote fcom dlsturbance.
Martin Lazke and Bering Lake, some 50 mileg cast, are typical
summer molt sites., It 1% probabile that Eyak Lake, historically.
waE alsc a summer molting lake site for Trumpet&ec Swans until
human disturbances beceme freguenk.

A pair of Truwpeter Swans has cepeatedly nested on the 40 acre
foreat pond 8 few hundred yards from the end of Southeasnt Arm. Ih
the past 5 years (1977-81), the pair has raiszed to fIiving age &
total of 27 cygneks:

1537 = & cygnets
1978 = 7 cygnets
1979 = 4 cygnete
1960 = 3} cyqnets
158 = 7 cygnets

Ewans are again on Eyak Leke in Aongust &g the family qroup from
the 40 acre pond walk ovecland to the lake and utilize the
Southeast Arm. A few paicd and family Sroups appear off the lake
in Feptembsr, but the majority cocur ftom Octokar bo aaply
December. Mombers vary as some leave, cthera acrrive, ahd cther
vpen freshwater areas op the contiguous Copper River Deltz cemain
available. Bt times during late fall, tokal numbere in the Eyak
Lake study agea include seversl courts of 150 to 250 individuals,
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A few family groups winter on the open freshwater Qutlet at Eyak
weir/river and on the Pouwar Crepk Delta. Some 10 Eo 70 bBirds have
wintered annnally at these locations for the past 20 vears.
During the gold winters of 19740-71 and 1%81-82, there was not
anough open water to sustain the birde, and moctality ocourred.
In 19821-82, 9 bodiee were counted at the weir/river and 3 bodies
at Power Creek Delta. The actual mortality probably included 23
or more birds. Cause of death 18 sttriboted primarily ko
starvation, although actual death was cauged by Freezing into
fagk-forming ice, slaying by Bald EBagles, and entanglement by
fishing lveres and lines.

The Eyak Lake study area is contlguouse ta the Copper Eiver Delba
Wildlife Managemant Area and the Bepring Rivep Trumpeter Swan
Management Area, which are aresas of special concern to state ang
federal regouros agencies,

Trumpeber Swang are staging a coméeback after being decimated.
They have actually become extinct in much of their historical
range. Their numbers 50 yvears ago wers probakly less than 1,004
individuals, but the population today i clese to 10,000 of which
approxicately 7,000 breed and 1,000 winter in Alaska. The
adjacent Copper Biver and Bering River tegions have played an
important part in this recovery.

Description of Values and Conflicti:

Awane have played a part in human legend and myatecy for thousands
of years, and swane attreact considerable attention. The highway
palloif at the lake outlet is wtilized by a large percentage of
Cordova residents. AL some point durcling the year, swan watching
1& & recreational pastime £or moet Cordova residents and many
vilgiting tourists., The Copper River Highway is the only location
in Alaska where this swan can be obeerved yvear-round. Cordova has
been suggested and promoted &g the lecation for a Swan Ressacch
Center by geveral eminent scientists,; wildlife regearch managers.,
and the Trumpeter Swan Society.

The primary confilict that affecte Trumpet&r 5wang is their
regquirement for seclusion at neating zites. The nesting pair &t
the 40 acre pond in the stody arsaa has been Epnccessful dus to its
seclusion. The location is well screened by a foreset fringe, and
the marsh between the highway and the Iorest fringe reptricts easy
feot access. These 5wangé ace known, frem banding by the U.5. Fish
and Wildlife Service, €0 be the same birds that winter at the Eyak
Lake weir. A siwilar forest pond mpproximately one mile scuth
agroge the highway was ugsed by nesting swang antil a road was
bBailt to the pond edge twe years ago. This constitutad sofficient
dizsturbance to¢ displace nesting blrds. Thiz example fall=s in line
with Timm's {197B) obseivations that ag cabins ars built atk swanh
tege areasd, the pumber of cabine hed & macked downward effect on
the retorn rate of the owane bte thege pBe Breas, Tiem (1974)
found in hie study in the Sveitna BaEin that an overland
gaparation of even 0.5 miles appeared to be an adeguate buffer ro
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human disturbancs. IL the forest frinpge bacame an Brea of hupan
disturbance during the summer, cndopbtedly this higqhly productive
gite would ne lenger be uzed. Hansen et. al, (1971) observed that
"Although the swanz on the Copper River Delta may not have been
molestad intantionally by the public, the varied and more freguent
level of human agtivity ees8me to have had a decrimental effect in
coppacizon to the more igolated nesting areae, & forced and ragic
rovement ¢f cygnets from one body of waker to another lagsE Eecure,
induced by human intrusjon, appeared to be the greatest factor
leading to higher mortality rates, ™

An addleicnal conflict cean occur 1F the ice in Evak Lake restricts
the awans to A few open &reag and these locatione are &leo used by
float planes or boating recreaticonists. This tcauses a
displacement of the #wany to econdary locations which may have
more limited Food resources for Swans. Displacement of the birds
nust ba considered detrimental.

Other causes of swen dizplacement are target practice, di=charge
of Eirearwsd, and woaterfowl hunting in the vicinity of
resting/feeding swansa, These ectivities are pnot infreguent on the
Evak Lake shoreline. Cordova area regidents become disturbed when
these birds are displaced from areas where swan watching ie a
regqular pastime (Eyak Lake weir and Power Cresk Deltal.

At public hearirgs in Cordova chaired by the study consultants,
comeents by lakeshore homeowners frequently included complaipts of
indigociminate firearm discharge and small game//weterfowl hunting
vithin range of residential areas &End sites where BEwans wWere
attenpting to forage for aquatic vegatabion.

Haliaggtug leusocephalus BALL EAGLE

Thousande of sagles annually are vislkora through the "Eyak Gap”
araa. Bald Esgles are conspicuous residente and visitors in the
study area in April &nd May and from October through December.
Guring these months, =agles are numerous in the Area s migrants
goar on up drafts over the slopes and in lakeshore habitace. The
highest one-day caunt of eagles in the study area is 41%
congregated mainly in North Arm/Power Creek on December 27, 196%.
The attraction was dead and dying spavned—-out salwon. Fifty to
100 eagles at ope CiRme in late fall at this site i an anrual and
expected volure, Higher concentratjons ars cdepepndent on the
avallability of aleernate food sources bto other locations 1in
egatern Prince William Sound and the Copper River Delta,

From Juns through Septambaer and from January throogh Barch, zagle
numbeTE &re considerably lower than during spring and f£fall, but
some individuals are repident. The only annually-used eagle nest
known 18 on the eastside of Middle Arm, Pairc have been recordad
appacrently on terfritory 1ln North Arm and Southeasc arm, bot eyrias
have not Deen located and nesting attempts or sSuccessss are
unknovn. Historically, Eyak Lake ghores provided eites for at
lesast several pairs of sagles, but a reduction of available food
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and repeated huwman disturbances bave displaced birde which
formecly used these areas. Terres (1980}, etates human
dizturbance at nest miltexs 53 one of the general causssz of
declining populations of hald sagles while Mathigen (1968},
repocted "... human sctivity at levels existing an the Chippewa
inorth cenkral Minnesota) is not an important scurce of
disturbance and has no wmeasurable sffect on nesting EBEuccess or
nest pocupancy. Most human activity around rest eites in this
region occurred during the latter pack of the nesting cycle when
family ties were Btrongest.™; and Newman est.al. {1977}, working on
Ean Juap Islapd, Washington, reported significant increase in
human activity near eagle nests have not caused a decline, but, in
fact, neat purveysz show that numbers of neste and occupied nests
have increased slanificankly.

Stalmaster and Hewman (19278), atudied wintering bald saglex with
the following tesultsr “Eagle distribution and daily activity
patterns were changed in cespinse Lo human presence. Eaglee were
displaced to areas of lower humah activity, prevenkting effective
wge of all feedinhy aites and forcing mere birda to use macginal
habitat and a #maller area. PFeeding birds were disturbed by the
mere presence of humans and genecally did not return to the =ite
of digturbhance for several hours. Sensitivity to disturbance
increased with age, Eagles showed evidence of babituation to
coutine human actjivities apd noise, They were post btoletant when
the sourgce of noice was concealsd from view, Guh shots cavged
overt escAapse pehavicop, HoR-yowkins ackjivity on the river channel
wax most disturbing.®

In most yéars nasting activity begins ip April, and youmg eagles
fladge in Aungust, COurfing years of late springs with ice and snow
lingering on Eyak Lake unktil mid- or late May, the neating season
iz delayed by as puch a8 a mahth,

Bald eagles are not fully mature until their £ifth vear, znd the
life span of individuals may be over 20 years, Paired eagles
often remain as mates for a number of yaarx, Young aaglas,
gub-adults, onwmated birde and individuals that have Jost Lheir
mates may total some 30 percent of the total eagle populaticon,
They citen wander from ¢ne food source ko another, and range
widaly in this quest, The sight of wmagles soaring above Lhe upper
glopes and peakse of the Chugach and Heney Mountaine 15 a daily.
¥ear-round CoCCUrCrence,

During late winter when open lake/river waters zre restricted ko
Fower Creek Delta and Byak weltr, a few individuals are usually
perched on nearlby forest lookouts watching for fish, fowl, or
mammalian perey. This includes huhger-weakened swane and Fish
broughkt te the surface by mergansers &r Land Okkers.

Degeription of YValues and Conflicts:

The American Bald Eaqle i& the symbol &nd national bird of the
United Statea, Bountled in Alaska unkill 1952, thouszanda of
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eaqgles were killed annually pricr to the remeval ¢f the bounty.
Indiscriminant ghooting of eaglexs and other so~c&lled "varmits”
continued into the 1960's. By the 1370's only a relatjvely faw
epqles were Bhot or shot at. Thers have been jnstapces, howevar,
where &agles were killed to provide talons and feathers for the
jewelry trade.

In the continental United Setates, the bald eagle 18 conaidered an
enpdapgerad zpecies, Throughaut the lowar 48 states, declines in
eaertain bald sagle populations have continued from the 1920's to
the present in spite of reductions within this past decade of
Chlocinated hydrecarbon pestjicide use.

Loss or deterfioration of suitable habitat resulting frowm human
activity may have replacerd pesticide contamination as the major
continutling fagtor in the descline of the eagle populatione in the

lower 48 states.

Hare in Alaska, Bald Eaqle populaticone probably increased after
the bounty removal in 15%2 and stabilized by the end of the 1960's
and early 1970's,

Batween now and the end of thie century, we can expect Lo see
reducktions Ln Alaaskan eagle populations ag a result of the
following grewing conflicks:

ja) eliminatjon of suitahls nest btrees dus Lo logging
activities;

(k) detarigration of nesting areas due to human activicies,
2.9.,road congtruction, land developments in curcently
cemeke areapi

ic) distruption of aquatic ecosyitems, a8 prey base for
eaglas;

{dy more refined fish and game management Echemes which
fail to include the food needs of cagles and other
apimals.

In the Eyak Lake stuedy area Az eleewhere, Bald Eaglex can
withstand orly limited human activikies pear nesting =ites. Tha
nesting aren of the Eald Eagle, which once undoubtedly included
the entire Eyak Lake shorelipe, 16 now restricted to the
uninhabited northeast shoce betwaen Nocth Arm and Souitheast Arm,
The pair in Kiddle Arm i sxpected Lo continue to occcupy the
gita if no continual hum&n activities occur an the northeast
shoreline from April to August. Roada, homesites, and logging
are not recommended.

Lofue glouceEcpng GLANCOUS-%INGED GOLL

The Glavcous-Winged Gull is the common "sea gull"™ in coastal
arcas of the Gulf of Alaska., While it does not nest in the Eyak
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Lake study area, it is numerically one of the mest abundant

kirde in tha area from late Bpril to Wovember. It is presepnt on
the nearby Cordova waterfront and landfill site yeacr-rowond;
nanbering from a faw hupdred in mid-winter k¢ several thousand
dailly during mid-summer seafood processing activities, Some
10,000 Glauccus-Winged Gulls nezt on Egg Izland on the Coppar
Rivar Delta, and many of these birds forage into sastern Frinca
William Bcund, Along Eyak Eiver and accosg Eyak Lake is & regular
daily flight route for many gulle that ferage along the Coardova
wiaterfront. Of special interest is5 the qull's use of portions of
the study ared particularly Wegt ALm.

Bezides khe flow of traversing birds through “Evak Gap®., wany
loiter, preen, bathe, and otherwige oacupy themselves for houcs
gach day on portions of West Arm.

The most regtlarly used water area 1= a few hundred meters eagt
of Powder House FPolnk, 174 mile south of the City Alrporkt.
Docasionally the runway arex of the City Airport iz used as is
the water area gloser to the end of West Arm, When ice covers
Eyvak Lake, qulle continue to use these areas but to a mope
limited degree.

Any Eood sowbroces arcond Eyak Lake are gquickly esxploited by
gulls. Many gulls are found in Spawning Afeads acavenging dead
and dvipng galmon during late sunmetr and fall.

Several other Epecies of qulle mlso aoccur in the =2tudy acea,
and gome individuals of other speciesd are found among the
Glaucous—winged Gulls loitering in West Arm.

The number of GlaocouE-Winged Gulls uiing these sites varies
according to¢ weather conditions, time »f day, stage of tide at
waterfront sites, apd the awmount of food rascources avallable on
the Cordova waterfront. Gull numbecs ranged from O to S00+ and
were most common from May te Qotober. For several hours each
day the birds trade back and forth betwasn lake loitaring sites
apd the Cordeva waterfront.

Descriptions of Valoes and Conflicks:

Gulls add something to Ehe action and form of the study area.
Gulle, being ecavengers, are a help in cleaning up bits and
pleces of animal matter Buch 2s fish carcaseas and dog feces.
Crows, ravens and sagles contribute Eo this scavenging activiky,
and l1ittle remaing unexamiped by them collectively in The stody
AL EE,

These gulls are kpown to caccy many bunan pathogens that could
cause serious health problems if released inko the community
water sopply untreated {Patten and Patten, 1979)., The s5ite of
the proposed lakewater intake to the city water supply is
Buffigi&ntly ramoved to eliminate or minimize thix poszsible
hazard.
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Gulls rocosting near the flight path of aircraft at the city

fiald and the mosk frequant]ly viEed Float plane area pose 2 hazard
to small eircraft, It is unlikely that kEbke gulla could bE
displaced from the area by any simple weans.

Fatten and Fatten (1979}, coneider the unpaturally inflated gull
papulation the result of man enhancing the carrying capaclty of
Lhe anvironment for weedy, or nuisance specias, which are
adapted to dipturbed environmente and vtilize artificial food,
Trey aey that Alaska could be on the Bill of a major ecological
disruption due ko the goll population increases and the
resnleing potential,

ENDARGERED SPECIES

Short-tajlad Albatroga, Aleutian Canada Goose, and Eskims Curlew
are listsd as endangared Epecieas of AKlesgken avitaune. The
American and Aeotic Pereglne Faloon ace listed as chreatened
spacies of the Alaskan avifauna. OF the above species only the
Pecedr ine Falcon iE5 known to occur in the Eyak Lake study aree.

Thres races [(suhgpecjiss] of Peregeine Faleon occor in Alaska:

{a} Peale's {(Falcp perforinus_pealel)
{£) Amecican perecine faleon (Fo g, anstuml
(¢} Arctiec (E. F. tundritig)

The Feale's Per&gtine is a larde dark Faclific coastal cace that is
lazrgely non-migratoey. And becavse it 1s pon-nigratory, it has
not been subjected to high chlozrinated hydrocarbon pesticide
leyels as have the othey races, The Feale's Peregrine hag not
Been included with the other races onr the 1ist of endangered ot
threatened species, The Peale’s Feregrine i85 the most frequently
observed race in the Copper River DeltasPrince Willlam Sound
reqlion. Tts nearest known thesting eyries are 40 miles from the
study area. Of the other two races, only the Anatum Peregrine has
been observed flying over and near the study area. It is
congidered & very rare ipceqular migrant vigitox through the area.

DISCUSSTONE AND RELCHMHEWDATIONG

All wildlife habitat iF important and all leas of habitat is
datrimentnal to a degrea, The degrae depends on the extent of
Eimilar habjtat in the gepecal avea that displaced wildlife can
mowe toa, While some shift in location of wildlife popaolations or
individoals may cccur, veually the came or similar typs of habitat
ig already being uvused by the affected speciesn. Savere
modifications or lows of species or change in it'e behavior (loss
of breeding activity) cowld be the lohg term resglb,

The eattech shoreline of the lake from Power Creek Delta to the
outlet weir i% currenkly undevaloped and relatively undistucbed,
and provideg important habitat EFor pink, red, and ailver #alwoh
spawning; Trumpeter Swan reaging and overe~wintering; Common Loon
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breeding; Bald Eagle concentration area and nesting site; and fall
resting area for numercusg waterbirdsi.

The area i5 vulnerable natural habitat with & high natural
productivity. It iz "essential” habitat for the above menticoned
Epecies. Lakeslde development is sceyrring andsor planned for
increasing seqments of the shoreline and adjacent oplands
incleding scme conceptual plane for the aastern shoreline [resort
facility, recreaticnal subdivigion, and road propased},

Since private land, which thig i=, is open for development: a
simplistic solution would be to transfer this land back inte
public owparehip where the mnanagemant can mere adeguakely be
pubtlically ¢ontrolled, Two options, or a Combilnation of the two,
exigt to resplve thic issue == 1) a tri-partite land trade batween
the Evak Corppraticn, the D.5. Forest Service, apd the Alaska
Pbepartment of Motural Resources: and 2] City of Copdava land cl&aim
under ANCSA 14 (c) {(3), {a means for the City of Cordova to obtain
Eitle to Eyak Corporation land based on a show of need by the
City). The lands gener&lly recommended to¢ bLe trangferred back
intns public ownership are a1l land noerth of the Copper River
Highway in Saections 30, 31, 32: 81] of Sectionsz 7, 18, 1%, 29: and
the portions of Secticns 13, and 24 that egdjein

Land trade= are complicated, time conEuming, and require great
Justification, In light of this, other possibilities might be
better suited to protect the resvurce values on the backeide of
the lake. Cocperative management of that land 1s one such option
in which all partieg bensfit and the regcUrces receive the desirad
probection. It 1= pecommended that the Eyek Corporation,
r.5.F.5., CHE, ADF&4G, and the City of Cordova mest [ollowing
adoption of this plan to prepare a gkedy plan that has the
resalotion of this iesue, in light ¢f but not limited to the above
posgaibilities, ag itse goal.

Indigcriminate firewood Cutting around the shoreline of the lake
and in the wetland adjacent to Southeast Arm hag cauzed the
elimination of many sagle parching trese ags wall as other
potentisn]l threatening slterations of the habieat, It 15 strongly
recenmended that timber cutting, sxcept for neadsd land clearing,
pe planred and wmanaged to pretect the wildlife and scenic
respurces pacticularily in the areag ghown in Fig. 11. Each land
managing agency should revizs their cutting regulations/pelicy and
igepe copditional permiks in the arcas whers cutting influences
habitat and enforce thelr regulations/policy b0 Stop the past
destruction, This should halt impairment cE the visgual quality of
the ares ac wall,

Cisturbance af the birds by shooting apd waterfowl hunting
displaces the birds and can ba sapacjially ¢ritical during =ome
Geasons of the year. An example 1s harrasement of Ehe swans near
the weir when the only cpap water may ba right thers and po
alterpative resting/feeding place existe withip many miles.
Fasidents neaar the wair and neay Power Creek heve toctifizd to the

21



shooting disturbancag, Shooting around buman habitation is also
very dangsrouf to the resldents. Por thase reazons the Eyak Lake
AMSA zhould be dedicated ze a "bird sanceuary®., This should not
work much of a hardehip on hunters as it would be only slightly
lese convianient ko huet in an alcernakbas Jacatjion., The local
Department of Fish and Game gtaff and the Copper River/Prince
william Spund Figh and Game Adviency Commiteee ghall both prepace
and sobreit propogals coverlny this concept For the Game Board
meeting following adoptlon of thie plan. This precesas prevides
wide opportunity for public lnput.

The waetland norkh of the Copper Hiver Highway &nd adjacent to tha
weir and Southeast Arm 15 important in wmany respects. The mosk
cbvicus is the highly productive palr of swans that nest on the 40
acte ponhd in the wetlamd., They hove Lo the Scutheasst Arm in the
later stages of rearing and Finally ovarwintey nezy the welp A5 a
[amily group. The wetland glso BServes AEF B hatural buffer to
Elvcding and ik possibly & recharge area for the aguifer bhat
gerves the wells &t the residences srouvnd Mile 6 apd 7. All the
nore reason to get this land badk into public ownerghip whers it
can be protected from Jdevalophent.

Motorized ctraffic is disturbing to the swange and other bicrds that
rely on the backiide of the laks and adjacent wetland. The acCceEs
road ta the weir shouvld be blockad off as there are Bltepnate boat
launching ramps and picnic sites (ADFEG, DOT/FF. and Eyak
Corporation action}. Floatplanes have wsed the weir area a2t times
in the spring during herring seining se=a=on when that was the only
open water avallable cauging much disturbance to the swans. This
practice must ceaEe and now there iE an alterpnative for the planes
in the smwall boat harbor. Enpforcement of this cestriction will he
an sducationsl action with voluntary compliance expected. It iE
recommwended that the game bilologist on the local APFAG =taff be
responsible for the aedocational process, Bestrictiond oh
Eleatplane docking in an other section of thie plan will aid ip
the above action.

DEE-yond vehicles such AE snowmachines, atrboats, and
three-wheeclaers are agente of wildlife harrascment when operated
ney apimalz and birds particulacily ducing certaln geabons of the
year. Hegulations should be establlished by the landowner {Eyvak
Corporatien}) of the Powar (reek Delta and the wetland adjacent to
Southeert Arm to prochibit off=-road vehicle=s in those arsag, These
regqulations should bDe gimilpr in nature €o those in effect on Eyak
Corporation land and National Forest Land in the Copper Rlver
Dalta.

Motor~powered boate are not reskricted at this time, however,
haryassment of wildlife may reguire future cestrictions.
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CHAFTER FIVE: FISHERIES
INTRODDCT ION

Fisgheries rescurces of Eyak Lake include 10 species of fish (see
Table 6), moEt of which contribute to the commercial, sport and
subgistence fisheries of the aren. Sockeye and coho salmon are
dominant members of the salmon Femily in the Xake and vbilize it
for spawning, rearing and wintering. hRerial estimates of sockeye
calmon Spawners derived during 1961 through 1%El ranged [tom 463
to 28,366 fish with & mean of approximately 11,200 fish. Aerial
estimntes of coho salmon spawners derived ducing 14 years between
1964 and 1981 ranged from 150 to 9,200 Fish with a mean of
approximately 3,200 (Fridgen, perigonal commupjcation). Small
humbers of pink salmon alsoc spawn in tributarfies to the lake.
King =almon are infrequently obsetved.

TAELE &

FISH SPECIES OF EYAE LAKE

Sciaptific Hane _ COFPOD. Hame
Coregonus pidschian (Gmelin) humpback whirefish
Cobttus asper Eichard=on prickly aculpin
Gastercstevs aculeatus Linnaeus threespine stickleback
Oncerrynchus nerka (Walbaum) sockeye salmun
Oneorhynchul Kiseteh (Walbaum) ol salmon
Dnecphynchos fehawytecha {(Walbaum} chinook salmon
Oneprhynchus gorbuscha {(Walbaum) pink salmon

Salmo clarcki (Richardson) cutthroat trout
Salvelinus malma (Walbaum} ally Varden
Thalelchthys pacificus {(Richard=on) eulachon

The nuomber of Eyak Lake salmon harvested in the commepclal fishery
i not known; however, it is conoejivable that harvests have
exceeded escapements by 50 percent. Thix i= baged on commonly
ohaerved recrultment rate of 2.9 gdules returning par EpIwner.
Cohe, sockeye, cutthrcat trout end Dolly Varden are taken by sport
fizhaermen in Eyak River. The lake ie clogsed to galmon fishing.
The majorcity of cohs salwmon caught by sport fishermen in the
freshwater areas of Frince William Scund and Copper River drainage
have in recent yeare besn teken in Eyak Rlver. ©DTolly varden,
cottroat trout and humpback whitefish are also sooght after hy
subsietence Fishermen Eishing with gillnets in Eyak Lake ip
winter.

Studies were conducted during late sommer and early fall of 1581,
winker of 1982, and spring/seuomez of 1982 to desccibe and
quantify epawning, rearing and wintering hakitat obh & sits and
species specific basis. Observatiens of relative abundance;
farding habite, and length=-zex characteristicz were alsd recorded,
Aguatic vegetation, clams and znails were also collecked for
species identification. The following informetcion i a summapy.
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SPAHNING AREAS
SOCKEYE SRLMONM

Sockeye salon Bpawners were widely distributed in Eyak Lake 1n
1981 and 10282 (Figure 17), Spawnling cccurred in both stream and
lake habitat. #Major lake shate spawning populations were foumd at
gpawning area R, B, M, O, and T. Two tributary streams, Hatchecy
Creek (rc}, and Power Creek ()] had epawning sockeye populaticns
totaling about 16 percent of the total spawmers obsecved in 19281,
Ho sockeye spawning wae seen in other tributary streams although
sockeye use geveral stream deltag for spawning. Stream deltae are
impocrtant spawning areas in the lzke and Contributed about &
percent of the Eockeye gpawnere. Spring fed gravel beachas
adlscent to streams, terminal beaches et the foor of talus slopes
an the terainus of an alluvial valley supported bthe lapgast
Epawhing populations of sockeye, These acsax conbpibuted 76
percent Of the tots] observed soackeye in 1961.

Fockeye spawning areas were identified as zuch by the actual use
of the streaw or beach by cpawning sockeye, Strzams were walkad
and pnotes taken o vispal estimates of types of substrate,
gradient, flow and depth., Distance was measured by pacing and
using & measvre of three feet per step. Resvlts of ELream
apawning habictat surveys are listed in Takle 7. 0O the streams
ligted in the table only Hatchery Creek, map letter r, and Power
Creek, map letter &, were used for spavwning by sockeys. Other
streams listed in Table 7 have what appeared to be suitable
gpawning gravel, but Ltor rceasone not kEnown these str=ams ware not
used. Eeach spawning habitat was identified by observing use of
the srea by spawning &sockeye. Each beach was measured by using a
EXiff for tranaport, proking the bottem with a metal rod and
measur ing with a tape aut from £hors. FBotential square yards of
beach spawning dravel was calculated for 2ach site in the lake.
Regults of the measurements are depicted in TFabhle 8 £or each
sepawning beach. A tetal of 75,361 squace yards of potentlal
sockeye beach spawning gravel was calculeted for Eyak Lake,

COHO SALMON

Coho gaimon were Found epawning only in Hatchery Creek {r) and
Fower Creek (8) tributeries of Evak Lake (Figuwre 10). HNo beach
gpawning cohc were chserved although one ocbeervation suggested
that some coho may have apawned on beach habitat in (981, Ip the
2arly 1960's the consultént observed a pair of coho in a smwall
unpamed stream (£} at the head of the West &em {Figure 10),

From opinions ¢f ADFEL personnel gtaticoned At Cordeva, the
majority of cohos entering Eyak Lakes migrate wp Power Creek
(Haticon, &t al, 1980), This stoudy substantiates those opinione
and shows Power Cresk {E} t0 ba the major coho apawning area of
Eyak Lake, 0Op Hovember 2, 19%81, 2,177 coho were copted hetween
the Power Cresk ¢able crossing and & point thres—feurths mile
downstream. Two separate surveys of Hatchery Creek in Octobey,
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1901, producad a count of 26 and 50 coho spawnery. Coho salmon
potential spawning babitat is shown in Table 7 for several
stream3, but spawning only occurred in Hatchery Creek (r) and
Power Cresk [(B). Accarding to local ADFAG persone)], since much
coho spawning in Eyak Léke vecurs in October-November and the lake
is normally ice covered at this time, its probably not fair to
speculate that there ig that thers ic no beach gpawning by coho
galmor in Eyvak Lake.

DILLY VARDEH

Spawning populations of Dolly Yarden were found in only twe
eritvtaries, Hatchery Creek {r} and Power Creek (5], (Figure 10).
although sevaral othar streams appearsd to have suitable spawning
habitat. Potential Dolly Varden spawning habitat i given in
Table 7. Power Creek i reported to contiain 3 good population of
Doliy Varden below Ohman Falle and Eeveral larges individuals were
séen mingling with &v@awning sockeye in Octobsc {(HMation, &t al,
19801, 1In past ysarsd large numbers (20 =-30) of sexcally maturce
Dolly Varden were obeecved by the consuvltant being ftaken EFrom
Power Creek in the wigcinity of the UVEGS gawglng station in
october.

CUTTREOAT TROUT

Cutthroat troubt spawnlng occurs in small, <Clearwakter,
ravel-bottomed stregms during April throogh sarly Junhe, peaking
in Mey {(ADF&G; 1978). In Eyak Lake numercus amall tributaries
harve sujtable habitat for cutthroat spawning, Cotthreat spawnsra
or reds of spawners were foond in nine tributary streams of Eyak
Lake (Figqure 10}). PFokantial cutthroat Epawning habitat iz lisced
in Table 7.

AUMPEACK WHITEFIGH

Epawning hakhitat of humpback whltefish iz described as the
shallow reaches of rivers and rocky re«f aresas of lakes [ADFaG.
1978). Sexually mature membere of humpback whitefish populations
begin movements to their gpawning grounds in the summer and early
autuwn. Spawning takes place in the late aftarnoon and evening
from mid-Septenbar ko mid=-Octobar, with some lake Epawners pot
completing epawning until Januvary (ADFEG, 1978H).

Spawning humpback whitefish were not found in Eyvak Lake duping
this study althaough a few perually matucre L£ish were raptured in
gillnets.

EEARIPG ARD WIHNTERING AEEAE
SOCKEYE SALMOH
Sockeys salwon juveniles in late-fall and early-summer of 1961

wera appatently distributed in All offshore areas of the lekae,
Eampling indicaced that pedcshore waters were only partially
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TABLE 7

SPAWNING MARITAT SURYEYS
OF EYAFE LAKE TRIBUTARIES

Distance Average Average Cleegification
Map Surveyed Sidrh Depth Baciom Type In Percenc By Species 3/
ler (Fr.}) 15 (Fr.)} {In.} A 8B T I E2f Ct&D FX 00 SE

b A0 o 10 0 &0 40 5 0% E C E E
c 315 i A 2 40 &0 15 3 E E B E
R 230 & & 2 20 15 15 48 C 66 6
b 0 b b 7 T 10 10 73 P F F F
i 210 4.5 4 2 18 10 10 &0 G F F F
] B 1.5 2 2 19 30 10 43 F E ¢ G
K 115 3 1.5 0 % 2 3 90 E P PP
3 A0 4 4 0 % 20 10 10 E ¢ F F
= 1) & 3,5 30 30 10 10 E B G G
n &5 5 4 0 30 E0 20 20 E G G G
0 45 b 5 1010 20 0 4D F G ¢ G
q 50 & 3 30 40 20 10 © E G F F
r 5,280 10 & 030 10 10 E ¢ ¢ G
=4/ 5,280 60 18 M 40 20 15 5 E ¢ ¢ G
T 100 £ 5 B 3 Z 9% F F P P
" 3,960 20 12 0 3 0 10 10 E E & G
v 315 12 0 5 20 0 20 3% G 6 € G

I/ Tach atresm was surveyed From the mouth to & point  wpstromm
considered to be 8 migration barrizr or wnzoirable spawning habitat.

2 A w sand or mud; B = Fine gravel; C = modium grovel; O + large
gravel; E = rock, bouwlder or bedrock,

M D= Dolly Varden trowt; ©r = cecthroac trouc; PEK = pink salmon: ©0 =
¢oha salmoni 5K « sockeye salmon, P = poor; F = fair; G = gowd; E =
excellent,

4/  Power Creek was surveyed from che mouch upstream to che USGS gauge.
The remainder of Power Creck beiween the 1565 gauge and Ohman Fallz wax
frevicnsly reported wpen by USFWS (Macion, et, @l., 1980,
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TAELE &

ESTIMATED AREA OF ZUITACGEE SalWON SPAWNING
GRAVEL IH EYAK LAEE, PY LOCATION

BEquare yards

Map Letter 1S Locar Lon aof Gravel
A Five Mile Beach 13,773
B Colling Regidence Boach 2,778
C Cunningham Residence Beach a,613
-E Murchizom Falla Cresk to Good Residence 23,7101
F Feadssde Parking 1534
4 Fowder House Shh
JJ Chisum Alr Service Beach 167
K Blake-Juztice Regidence Beach 1,954
L Nippell Heach A 113
M Boat Landing Heach 1,540
W Horth Arm Stream Mouch a4
T SLream South MeCune Beach
q HeCune Residence Beach L,667
k S0)f Creek Ielta 1,444
g Hereh Atm Stream Mouth 133
T Middlz Arm Sguth Baach 16,350
1] Oueen®s Chalr Creek Delra 4758
¥ Skater'e Cabio Brach 233

ToLals Square Yards 75,36}
Acres 15.57

I /%o Fzéure 12
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nkilized by this species, The detarmination of winter
digtcibution wag not pessible due to lack of a means to capture

this species when the lake was covered wikh ice.

CORD SALMON

Data eollected during late summer and early-£all of 1981 sugoest
that major portions of the lake were not utilirzed hy coho salmon
jureniles {(Filgure 13). Locations where fish were cavght tended to
be clumpad togethaer, Greatest densaikies were observed in the
Southeast Arm, Large portions nf the centrel part of the lake and
half of the West and Horth arms of the lake appeared to have been
devoid of juvenile coho Zalmon, Accotding te Crone (1981,
perEanal communication) the disteibution of cobh salmon juveniles
in Eyalk Lake appears to be rypical eof their distribution

in lakeg jointly inhabited by eockeye sslmon juvenile=, 1In the
pregence 0f sockeye salmon, oho salmon tend to inhabit the
nsarshore water whers theay commgply feed on benthic invertebrates
or whatever 15 available., Scckeye salwon have finer gillrakers
than ¢cho salmon, and, in the pelagic offshore waters of a lake
vhere gooplankteon are commonly the major prey, they can cubcompeta
cohe salmon,. Locations whare cohe salmon were captured tended ko
be sreas in which large, surfacing vegetatbtion was noted, This
vegetation may gerve as prafer red sebstrate for pesy and
protective cover for cohld salmen. The true distributicen of
sockeye palmon may be related more to where the vegetation and the
more territorial coho are dietribwted. Analysie of stomach
cantents indicates that 9% percent of coho B&lmon juveniles were
feading in lote-pummer and early=-fall of 1981 and that 50 pecoent
ware feeding on inseceks and 34 percent were feeding on snails.

Dats collected in winter of 1982 EuggeEet that more of the lake was
utilized in winter than in summer {Figure 10). The highest
cancentrations were obEarved in the West Arm, The wider
distribution may reflact tha loss of prey habitat associated wikh
winter die off of vegataticon. Analysis of stomach contents
indicates thet &6 percent of juveniles coho ealmon were feeding in
winter and that 14 percent werée feeding on Bnail and 12 percent
were feeding on insects,.

DOLLY VARDEH

Dolly Varden of Eyak Lake are believed ta be anadremous. Catah
data snggest that Dolly Varden ukilize the lake as aAn over-
wintering erea.

Data collected during late-gummer, early=-f3ll and winter suguest
that fingerling Bolly Varden lless than 171 mm averall length}
wara few in number apdfor inhabited only a2 faw areas of the lake
{Figure 11).

Analyeie of stomach coentents suggest that all fingerling Dolly

Varden wers feeding in late-summer and eariy-fall of 15&1 and that
approximately 57 percent were feeding on Eneils and 40 parcent

a1



i
-

SNSCANY

o

EYAK LAKE AMSA
COOPERATIVE
MANAGEMENT PLAN

@ A 1 Sl W el T e
1 - ‘mal

riviy "

w il g1

DOLLY VARDEN LOCATION MAP

Liscpligay od Oofly Wasdan Thewn

BB sam.-shox.

s

SEVAK LAKE

3OO et

LS R T T

P - 3 h Hi .
T - . O L T
‘_ . . LhE o - u ’ L ¥ ¥ ¥ T 1

\r,
———
= .  — %

Contour Inverval: 30 msibars

Figure 11




vare feeding on insacts.

Data collected in January and Pekrpary, 19B2 suggest that orly 2%
percant of the f£ingerlings were [eeding. Approximataly £]1 parcent
of feeding fish had snaile in their stomachs,

Fish larger than 171 oo were captured genecally in all ocffshore
areas of the lake during both the ¢cpen-water and iced-over
periods. Gonad inspsetions suggested that spawning commenced in
early October, 153B1.

Stomach content analysis of fish larger than 171 mm indicated

that 5% percent were feeding in late-summpeer and early-fall, 15381
and that 29 percent ware feeding ip Janusry and February, 1982,
During the open water period, 43 percent of fswding fieh contained
galmon egge and 29 percent contained Enails. During winker, 62
percent of feeding fish contained snails.

CUTTRROAT TROUT

Thisz epecies is alsoc believed ko ba anadromous, entering the lake
in late sLmmer, spawning in spring and out wigrating shortly
theceafter. HWo fish smaller than 15) mm were captured during
summer , £all and winter. Thase datgé suggest that recruitment is
low. Catches during summer, £all and winter alse suggest that
cutthroat trout were less abundant than Dolly Vardan, and that
distributicr was limited to southern portiens of the lake.
Boughly one-half of the trout contained food itemsd during both
gpen water apd winter pecicds. Fish were the predvwinantly
ehserved food item.

OTHEE SPECIES

Other specles collected included threeepine Btickleback, bhumpbachk
whitefish, king salmon, evlachon, soulpin and seven specien of
mollusceE. Stickle back were the most abundant species of ather
finfish Epecies ¢aptured. 28 with cohe salmon, stickleback were
distributed, during late-summer and eacly-fall, primartly ik the
peripheral areas of the lake and twnded k¢ be absent ln the
centra]l portion of the lake. In winter, this pattern ¢hanged, and
this Epecie® wad captured in most locations.

Bumpback whitefish catches fensisted of larga spacimens 242 to 422
. The lack of juveniles suggests a low recroiewment rate, The
distribution of this species was difficolt to define due to fhe
low catch rate.

Twa king salmen adult and one eulachon were also captured.
Sculpin were infregueantly captured.

Molluecs callected consisted of three specles of clame and Four
apecies of anails.
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PISCOSSTION RHD RECOMMENDATIOHE

Fishery peoduction 18 very much tied in with waker guality so that
the managemsnt provisions pertaining to water guality wiil alsc
benefit the fishery [ESOULCE.

Piggoclved oxygan (DOD) sampling ehould be conducted pericdically
wher the lake ie ice cavered to delinsate anaerchic (D0 deficient)
areas and dstermine tha sultability of the lake as fish wintering
havitat. Efforts sheuld he concentrated in late winter and when
the jice ia snow covered,

Minnow trap sampling durina Janvary and Pebriuary, 1982 indicated
the prasence of at least two areas whete DO concentrations near
the botitor were insufficient to zustain cobhoe and sockeve zalmon
fingerlings captured in minnow Eraps. Ik 1s believed Lhat this
apparent iew DO is due to decompoeition of macrophytes (submerged
vegetation) and poseibly domestic zswage,

Further studies are recommended ko improve the infermation base
upoen which fisheries management activities are directed. The
trophi¢c status of the lake must be determined with artho-phosphate
testing and amalysis and phytoplankton sampling and analysls as a
minimum. The relaticnehip between disaclwved oxyygen and khe
biochemical cxygen denand must be establisghed. hAttempts must be
wade to determine the soucce or souvrces of the cadwiuvm and lead
fourd in the water samples, Coce sampling of the lake bottom is
neadaed to determine the bulld-up rate of geadiments and the genaral
pattacn of bouoild-uwp,

There are possible soluotions t£o the above problemz. To site some
exapples for 2 high BOD sitvation: agreate the water with buobbler
pipesg,; increage wintef lake depth for ingreased water under the
ice, eliminate sewage inflow that uses oxygen 1n decomposition,
weed control to reduce the mass of decaying vegetation, o
dredglng t¢ increase water depih. Pecognlzing that s=ome of the
posgilrle soluticns are not as Ffeagihle as others, there ace, in
fact, sclutions.

Management of the fisheries ¢f the Eyak Lake aystem Les hampeced by
the lack of moapitored and adeguately quantified data although
agcapement has bean documentad [or sockeye salmen for 25 years,

In order to gather the proper data so thet comtrol of the fishary
is more positive, ADFAG should make poovision to medify Che wele
structure tor 1} allow greater contecl of the lake level; and 23
provide for countinmg returning adult salmon, <¢utthroat kcrout, and
Ioliy Varden, and outmigrating juveniles. The lake level control
(poseibly a "etop log™ dam) 18 expected to allow fapter discharge
in the summer and maintaln summer water leve]l during winter,.

The cutthroat troat population in Evak Lake i&s apparently rather
limited, To zzeuce the future of an Byak Lake population reguires
the protectlon of tributary spawning stoceams. All tributary
gtreams should be closed to ¢utkhreat krout fishing. ADFEC staff
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and the local Fish and Game Advigory Committee should submit
propogals to the Board of Fisherles to close the Eyak Lake
tributaries to cutthreat trout fizEhing,

The ®"Bheet pile” wakter level conteol structure should be modified

to allow for greater control of the lake level and provide a weir

for counting adult and juovenils salmon as well as Dally Varden and
cutthroat eront,

The lake level ie commonly highest during the Eockeye salmon
gpawning season and lowest during winter. 5Sockeye salmon commonly
spawn 1n numercus neatshore areas around the lake, Alevin {yolk
£ryl survival may be adversasly impacted by lake level drawdown
inormal lowering after Eall rains) anpd the resnltant dewatering or
Ereszing of spawning areas. A removable "stop log™ dam installed
at the outlet may allow for faptey discharge of the lake in summer
and the maintenance &f the pummer watex level during winter.
another type of cutlet control structure may be required beyond
the "=top log" dam. OQutlet flow modification=, howawer, may
influence jce conditions and the resident Trumpeter Swan flock.
bnother cutlet struocture could be constructed, possibly at the
wezt end of the lake, t¢ control flooding on the lake. Thie ik
digcusEed slaswhere in the repoct,

A counting wely may provide the fishery manager with a means to
manage the commercial and sport fisgheries and achieva the coptimum
agcapement and maximom harvests of sockeye and cohoe salwmon.
According to Koenings {persomiEl communication) the sockeye salmgn
producklve potential of a given lake is commonly related to the
volume of the euphotic zone or tight penetration zone of the

lake, P& has observed that an "average®™ gockeye galmon lake
produces approximately 2,800 sdults (cakeh and escapement) per one
millicon cubiic metars of euphotic zone. It is eatimated that the
euphotic zone of Evak Lake encompaEges roughly 24 millien cuobic
maters, The productive potentisl of the lake mey, therefore, be
67,000 adult sockeye =ajmon, Assuming a2 recruitment rate similar
to Briskel Bay sockeye salwmon of 2.5 adults returning per spawner,
this eguates to aAn average sgpcapement of 27,000 £ish and an
average harvest of 40,000 fish, Estimates of sscapement magnitude
during 1381 through 1981 indicated an average eacapement of 11,200
sockeye salmon, An increags in average egcapement magnitude from
11,200 to 27,000 fish could result in an increage in harvests Lrom
an extimated 17,000 f£ish to 40,009 fish, Assuming an average
weight of 7.0 pounds and an average ex-vaegel value of £1.40 (19E1
dollars}, the combercial value of mockeye salmon harvested would
increage £rom an estimated $165,000 vo $392,.000,

A compacigon of estimates of the amount of =ockeye xalpon spawning
area apd eptimates of the minimem tecpiborial raquirsments of
female sockaye salmon suggest that sufficient spawning acea 1e
available for 27,000 Epswnears, The amcunt of beach &nd stream
(Hatchery and Fowsr Creeks) was estimeted to be 75,000 sguare
vards apd 370,000 sguare yards respectively., Mathisen (M5 Thesizs)
cbserved at Fick Cresk (Wood River in western bliaska) that femalwe
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sockeye salwon reguire spawning territory of 4.4 t0 B.3 sguarce
yarde to spawn successfully.

The data bags for estimating the potential of Eyak Lake for
producing coho selmon {s unfortunately not as complete as that for
gotkeye Salmon. In lakes inhabited by sockeye and cohc salmon
guvenilus, cohe salmon tend to restrict thelr diskribution ko the

ittoral zone, l.e.y those Areas inhabited by Submerged
vegetation., A compariscn of eatimates of adult coho galmon
production ¢f [ive neacrby =Eockeve-aoho lakes and estimates of the
volume of the littoral zones of these lakes suggest that an
average of 900 adult caho salmon may be produced per mil)ion coubic
mebars Of litkoral zone wateyxs, This ie baxed on avajlable
escapament data, actual or aEsumed return data apd bathymetric
neaguraments taken ab Martin, Little Mactin, Tekuoh, McEinley and
Bear (rear Seward) lakes. Data collected during late-zommer and
early-fall, 1982 suggest that approximately SO percent of Eyak
Lake wag bellized by coho salmon juveniles during the ice-free
period. The majority of fish growth oceurs during this peried.
The wolume ¢f the poction of Eyak Lake uwtilized by coho salwon is
estimated to be 12 millica cublec meters. The productive potential
mey, therefore, bhe estimated te be B,000 adult cohe salmen.
Agsguming a recruitment rate of 2.% adults returning per Spawner,
thic equates Lo an average escapement of 31,200 fish and an average
catch of §,800 Fish, Aeclal escapepent sucrveys indicate that the
ayerage eacapement durcing 11 recent veacrs has been approximately
2,200 coha salmon (thls {e not & highly reliable escapemert
astimate ac escapament data iz extyemely limited and, in addition,
conglsts of sarly cseason peak oounks).,

Spawning area i6 pot consSidered to be a fackor limiting coho
salmon production in Evak Lake. The majority of coho salmah gpawn
in Power Creek and Hatchetry Creek,. FPingsrling length data
eol)lected during 1981 suggesat that two age clagses of cobo Balmon
were present and that foeod avajllability may limit coho salman
productian, Acegrding te Reeninge (personal communieation) coho
and peckeye salwon juveniles under optinue conditioens Qrow guickly
and the majority leave the lake environment after one year,
Competition for food and space with subgeguent generatjions iE
minimlzed, TIn situations in which the number of juveniles is
excaEEive in relation to food supply or epace, fi=h grow at a
glowar rate and 80 ot resch smolE size cptil ehe secopd or thicd
year of lake realdency. The parent esacapamente assoclated witkh
the two age clasges encountered in 1981 encompacsed 6,000 and
4,200 SpAwWneECE.

& Emclt weir would allow ménhagewment personnel to couat the
cutmigration of sockeye and cohe Ealmon as well as Dolly Vapden
and cutthroat trout. Total cutwmigration astimates whan onsed in
cotnjonctien with lenpth, weight, age, and escapemsent datz would he
useful in the determination of optimum escapement levels. Smolt
macking could be conducted ko facilitate the determination of
marine survival rates and harvasted arsas,
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For purposes of the discuesion in this section, a pumber of
caloulationg incluvding spawning densjities, gurvival rates,
carcying capacities, fishery interception rates, etc.; are
theorekical and are baged on or extrapolmted from othey studias
and are not pecessari)y directly spplicable to Eyak Lake,

Aerial and ground =Ecapament survey wethods utilized in the past
shpuld be continued affer an adult weir iz installsd to gauge the
accucacy of historic escapement counta.

The food habits of sockeye and coho Ealwmon as well ag Dolly Wacden
should bae monitored in comjunction with plankten and benthic food
gtudies. These data would be useful in the deterwmination of lake
carrying capacity.

To prevent fucther encroachment on the spavning beds from
lakeshora devalopment the Alaska Departwent of Commenity and
Fegional Affairs should provide technical agsistance to bhe City
of Cordeva in pursuing funds to document the existing shoreline,
both already developed and sxpected £o be dsveloped with a Series
of photographs apd field notes. Any noen-parmitted ancroachment
that ie detected can then be verified and proper measurss takeh.
In this same vein, DOTEPF shall coordinate their road work with
ADFES B0 that roadfill that might anter the lake can be girscted
to suitable Bites.

In view of the po=sibility that upland developmant mxy be harmful
to the underground aguifer, and not having adeguats kpowledge of
the hydrological regime, it is recommended that permitking
agencisg review development preoposals and, where necaszary,
reguire hydrolegic inveskigation ztkesting to gpecific engine
ering practices or etructures that would all)eviate or mitigate the
problem, Tt ig aleo suggested that ADFLG study the feazibility of
amending AS 14.05 and 5 ARC 85 ko include wpderground aguifers in
the regulations,

Proposed development activities involving the excavetion of
hilleide areas should be reviewsd to aEcertain the impact of
axpsvation on the underground flow of watar from upland areas to
heaar-ghore spawning areag. The wsefullnemse Of Ehese spawning
areas may largely be dependent on the continued flow of water, A
specific example of & potential problem i in regards vo the
borvow pit at Mile 5 1/2 CRE. Groundwater running dewn the
mounkcainside forme the aquifer that upwells through the gravel of
the spawning beds keaping the fish aggs alive. Bt the bortaw pit
the goil and underlying gravel and rock Eragments have beeh
rembwed dowp to bedrock cauvsing the ground water to become surface
water and follow surface water courges into the lake, This may
gffectively cut off the aguifer to the spawnibg gravel although
gone water way seep back into the aguifer below the pit, Freazing
weather conditigns may inteneify the process as the groundwater
rzacthes the asurface an the exposed bedrock and freezes.

B dearth of gpecific knowledge about the hydrelogical regime is
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apparent for the area aroond Evak Lake and, ®ore particulsrly,
about the underground agquifer syetem and its relation ¢ the
ealmon spawnifg bede in the lak=s. 7To oorre¢t this pitvation, ao
hydeelogical study is recommended that would estab]lieh the murface
and groundwater dynamic cegime surrounding and ilncluding Evak Lake
and relate thie information to a set ¢f guidelines thet inglede
recommendationa with reszpect to road congtraocktion, clemring of
vegetation, bullding copstruction, and waste digporal so that the
biological productlivity of the ]lake i maintalned,
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CHAFTEF E£IX: THE YIEDAL RESQURCE

Whete land ang water meet as in the Eyak Lake stuedy area, there
are special opportunities for development and special needs for
envitonmental protection. This 18 even more impartant in the
sendy area as the land portion rises abruptly from the lake shore
to majestic alpine mountain tops. The visual landscape thus
becomes & dominant factor influencing feelings and ettitudes abowt
the area and contern is evident about the guality of thie wizual
environment. Because of this contcern, it has become approptiate
to eakablish the "visuwal landscape®™ as 2 bacslc resource, te be
"treated as an eszential part of and receive agual conEideration
with the other basic rescurces of the lard®,

In order to deal with this visual landscape resaurce in some
objective way, it muet be described, categorized, analyzed, and
whatever g)lsa 15 neceszary £o that we+ sre all lecking at it in
approximately the same way. For purpos=es of this plan, a “syaten"
that was developed by the U.5, Forest Service wag chosen

“{USF5, 1977 and 1978), The USFS system was developed ko identify
the visual characteristics of the landscape and Lo analyze, in
advance, the visval effacts of resourge management activitjies.
Simplistically, the Forest Service preposed to inventory the
vizuel resource and to provide measurable standards for the
management of it. (A wore detailed description of the system can
be found at the epd of this chapter.

Applying the sysktem to the Eyak Lake study area, variety of the
landscape was characterized hecause landecapes with the most
variety and divereity have the greatest potential for high scenic
quality. This was based on the distirguighing characteristics of
lapdfarm, rock formetiong, waterforms, and vegetative patterns
and, as one might guess, the AMSA tated in the highest
clagpification - the Vaclety €lass was Class A,

Then anothey clasgification wags made for the area Sepsitivity
Level, This 1 basically a measure of pecple's 2oncern for the
scenlc quality and agaln the ayres reached the highest sensitivity
level - ELevel 1.

When these two claseificatione {Veriety Class A and Sengitivity
Leyel 1) are put inte the "systam®, the result is Quality
Ubjectives which are keved to the varlety classes and sensltivity
levels. Thers are five Quality objectives for the visval
management of the Iands and each one describes a different degree
of acceptable alteratien of the natural landscape based ppon the
importance of the esthetics.

The {uality Objective for the Eyak Lake area was found to be
Retention. Retantion is defined =8, "Thisz visual quality
chiective provides for management activities which ace not
visually evident™. Under this objective, activities way only
repeat form, line, color, &2nd texture which are frequently found
in this type of landscape. Also, changes should not be evident in
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the sige, amoupt, lntepnsity, dirsction, pattern, =tc,

Eetention also defines how long the changes, that an activity or
operation ¢reates, should ke évident. It calle for imméediate
reduction ¢F the evidepce of the ¢change, In ether words, if
logging occurred in the AMSE, the vigual change ¢n the landscape
becacee of the logging, wonld have to be taken gare of during the
operation or immediately after. Theres Are many waye to redoca khe
contrast that ackivities create on bthe landscape, =uch ae seaeding
vegetakive ¢learings and cut ar £ill slopes, hand planting of
large stock, painting structures, etrc,

The bottom Jine 1s that visuval iwpacts in the AMSA should be
mitigakted to maintain the appearance of the natural divereity of
the landscape In line wikth the Beneitivity of the viewer.

Applying the U.5. Porest Service's Vigual Mansgement Eysktem to the
Ered, personnel of the Chugach National Forest foond:

Tha Eyak Laks area is highly #¢enpic. The largs lake, =tegp
mountaing, and the vegetation patterns combine to make a bhighiy
intereating landscape. The area is on the border between the
Prince William Sound and the Yakprat Chacacter Tyvpes. The
Variety Clags for thie area is Cless A - distinctive bto the
character type. The Ssngitivity Level For Eyak Lake, the Copper
Fiver Bighway and the yoad to Power Creek are all Eenpitiviky
Leval 3, This meanz that the majority of the people using these
places and viewing the surrounding landscape have & high concern
for what they se&. Eecause of the l1ake and Ews roada, most of the
surrounding landscape is viepible from at least one place, Araas
within about 1/2 mile of the lake shoraline are seen in foreground
and beyvond L/2 mile are seen in middleqround. Because of the
enclosed area (by mountainel and the limited viewing distances
there is no background seen area {(beyond 5 milag). The resoltant
Vigvpal Quality Objactive [(WO) for the area azcund Eyak Lake and
eggentially to tha ridgeline surroanding it i Retenticn [of the
vizsval character). Thie means that managemant ackivities, ie,,
roed conEtyuction, timber gales, power lines, atc., should not bha
vigvally evident. Any visval impacte created should be mitigated
immediately, Additicnally, ackivitias ghould be designad with an
emphasis t0 minimize vigual impacts.

For those readere who dezire more deteile on thae ayetem, sevaral

Exce:pts frem Yigual Charscter Types (USFS ,1079%) aye presented
alow:

As part of the land planning process the scanic guallry of
individoal landecapes are classifled according to the amount of
yaricety present. This helps to determlne theszse landscapes which
are moet important and those of leaser valve from a Bcenic
duality standpeint. This claggification is based upon the
premige that all landocapee have pomea value, but thosa with the
maat vayiety or divergity have the greategt potential for hiogh
afenic gquality.

102



The wigual cheracter Eypes recognizead here for AIAsEka'E Hatbiopal
Forest lande are discreet geographic units of lard each having
digtinguiching visual charcacterigtics of landform. rock
formations, waterforms and vegetetive patterns. Character types
are usually based ppon total vieual characteristics and pot upon
any cne gingle charactayistic, although lapdfornm may at times be
most influential. The physiographic features of the land were
nsed as an initial basiz for determining visual character types
based upon Fhygsiggranhic Divisico of Alaska (Wahrafteg, USGS)
and Lapdgcapes of hlaska (OGSGS}. In addirvion vegatative
features based upop Majorl Ecosystems of Alagka {Joint
Faderal=Stake Land Uas Flanning Commission for hlaska)l was uced
ko further adjust character type boundariee agcording to
vegetative type and gquantity,

When classifying lendscape variety for extremely large areas of
land, the need E£or Eframes of reference guickly becomes apparent,
If, for example, the frame of caference were based or entire
zontheast Alaska [Tongase Forest) =ome of the large land areas
of comparatively less spectacular scenery might have much of
their entire wisuml character wmodified leaving celatively small
resnzncs of the natural character. Sueh & groge change would be
inappropriate o human scale apd pse. For example, the whole of
a major ifland might be ktreated ax one variety cloces while uEers
of the island may in fack £find & range of visual exparjieanceas
within the context of that particular island.

Objectives for defining the visual character types for RlaBka's
Hational Forest lande aro:

To perve as ErameE of reference (character types) for
clagsifyling the reletive scenic guality of the land's physical
features,

To extablish vriteria for determinihyg Variety ¢lasser.

To help ensuce that management direction and activitisas

maiptain & ranyge of visual experiences in each character type aE
the Visual MapnAgapent System je implemented.
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Highway betwsen {ordova's corcporake limiks and the Lakeshore
trailer court. The Lakeshore trajler court contained a total of
35 trallers ih Februoary 19833 while the power plant, 2 Forest
Carvice crew houses, & Forest Service warehouwss and 3 trailers
were located in the immediate vicinicy of the power plant at the
cornee of the Copper River Highway apd LeFevre Street. Eight
gingle family dwelling units, 3 trailere, & shead and the ¢Efices
of the Eyak Corporation were located along LeFevre Street between
the Copper River Highway and Lake Avenue; a 5S-plex, a 4-plex; a
warehouse, dNirvana Park and an 0ld cemetary are located off Lake
Avenue hetween LaPevre Street and the Eyak Lake alrstrip; and
several aircraft hangers, an awtomotive repair shop, air taxi
gervice afficex, 2 Eingle family cexjdances and 2 apartnents were
counted adjacent to the Eyak Lake ajrstrip. Along the Cordova
Aighway, (Power Treek Road) beyond the alrstrip to Cordove's
corporate limits, a <cannery, 6 single~family dwelling units and A
skater's cabin were identified: while between Cordova's cikty
limits and the &nd of the road at Power Creek, another 4 single-
Eamily dwelling evenits [(one ont ap island in Eya¥ Lake}) were
recorded.

In sumpary, & total of 113 dwellipng units wers pecorded on both
zide= of the road along the shores of Eyak Lake in February 15983,
By typer 57 were single-~family dwelling unite, 13 were aparctments
or multi-family stroctuces [(dAwelling ghit counts Jid not include
unlts poreh of -Lake Avenue except the opes fronting on Lake
Avepue)] and the remxining 43 were in traflers. Conmercial vses in
Ehe study ares included a restputani, & parp, offices of the Eyak
Corporation and air taxl offices at the Eyvak Lake slrstrip.
Inductrial~type useg included the Cordova power plant, 2 Foarest
Service warehouse, & small cannety, & construction headguarters, a
welding ghop, two alrcraft gervice shope, bangers associated with
operation of tha Eyak Lake airstrip, the airstrip itself and
several warehcuses and shede. Miscellanecus public and
Eemi-public vees included Nirvana Park. an old cemetery and &8
picnic around plus & skater P cabin.

FUTDORE DEVELOFMERT FATTERNS

In terms of fuoture develepment patterns in the Cordeva aceg, it is
not anticlipated that they will change much from thosze which
presently exist in this commenity. Mo fundamental changes in the
communupity's econemy have heen forcasted ko take place.
Therefore, no dramatlcally new demands for different types ¢f land
are expected £ w0 be felt,

Cordeva has been fortunate in that it has managed to retain a
gingle dominant commercial district on the bluff area overloaoking
the harbor, Some additional commercial davelopnent has taken
place adjacent to the boat harber, much of Lt serving the negds of
the transient fishing fleet and ¢f seafood processEcrs in that
gres. N szignificant drift of commercial uses is expected to take
place ocutside these two areas in the futura,
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Cordova’s existing industrial areas are also generally well

def iped. They are centered around seafood processing activities
and regquire locations with tidewater access on Octca Inlet.
Sevargl scatterad industrial sites have developed over the years
in the AMSA such ag the Alrporct, power plant; &nd, most recantly.
the water treatment plant whiech igs currently under copstruction.
The City is in the process of increasing the afficlency of itks
boat hacbor and creating new industrial areas adjacent to it
thriough the use of dredged materiale, Thus, po significant hew
demands for geperal indostrial Epace cutside these erigting armas
are foreseen in the Cordava area in the foressesble future,

There is no well Jefined warsohousing areaa in Cordova, axcluding
ELicheries storage areas. A& good deal of use is located in the Old
Town area, often mixed with residential sipgle-family nnits and
trailer courts, The City's 1976 comprehensive development plan
recommended an area in the yiclnity of the power plant extending
nacth to Chase Bvenue and acrosg the sonth side of the Copper
River Highway be ressrved for light industrizgl uge, primarily
ceflecking existing land use in that acea, ”

Futore residential development i= the eritjeal element in
Cordova's futore land use pattern, While the sddition of moce
apartment units in che area Uphill from the business district is
likely to take place in the future, development in this stesp acea
is difficult and expensive and it s probable that an increased
share of new homes in bhe community will be buoflt In the area out
Whitshed Ecad and z)long bowth sldes of the road around Eyak Lake in
the futura, Development of the Eyak Corporation's =pbdivision
teyond the pregsent end of Whitshed Boad shouwld result in Cordova’s
cesidential development pattern becoming much more dispersed in
the future and will alsc necessitate an upgrading of Whitshed
Road. The more liwmited avallabkility of boilding aites shoopld
ragxlt in a2 lesser amount of residenttel devslopment arcund Eyak
Laka then {5 expsacted ocut Whitshed Road. However, the scenic
atkractivenesg of Eyak Lake pute lots in this area at a premium.

Eyak Lake Study Area

With a few notable exceptions, development along both wides of the
road argund Eyak Lake 1s predominately residential epd is sxpecked
ta remain =0 through the futurs. The two major exception=s to this
are the Cordova power plant and the Eyak Lake alrstrip, bhoeh of
which are expected to remain in their present leocations although
the power plant hasg heen sesociatad with Bome pollutior problams
in Evak Lake in the past.

In tecms of futuce development pattearns arcund Eyak Lake, it is
protected that no significant new industria)l uses will locate in
this area undsy the "high", "low" or the "most probable®
develapment rate assumpktions, except for the possible additicen of
hangar end other facilities ageacliated with the Eyak Lake
airgtrip. Similazly, no significant additicnal commercial
developmnent is foreseaen in this area. Thus, probable
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future developmeht patterns are aszefsed {n 5-year time frames
under *high", "low®™ and "most probable™ development rate
assunptions only for residantisl uges.

At Ehe present time, abour 1) percent of a)l) housing units in the
imnmediate Cordova acead acre located along bath sides of the cead
arcund Eyak Lake, Bazed in part on knowledge of beilding plans by
Beveral individuals areupd the lake, it is projested that the
percentage of Cordova's dwelling unlts which &re in the study area
will incesags ko 13 percent of all vnits in the community by 1988
and remain &t that rate thereafter under & "most probable”
davelopment rate sgepapic. Ohday &2 "low"* development rate
gcanario, it is apsumed that the propoertion of dwelling units in
the study area will increase te 12 percent of all those in the
community by 1%8E and remain &t that rate through 1%98.

The "high® development tate scenario asgsumes that a ralatjvel
large proportion of new developrent acbund Evak Lake will be Ln
the Form of krailers. Ondec this scenario. dwelling unita in the
Evak Lake study area would account for 15 percent oF all those in
the immediate Cordova acea from 1988 through 1998,

In terms of numbars, the nuwber of dwelling unit= alopg both zjides
of the road in the Eyak Lake study area under a "most probable”
development s¢eharic should be in the neighborhood of 13% by 1588,
152 by 1593, and 170 by 195%% {gee Tabla 11), The "low"
development rate Scenaric envisages slightly fewer units -- &
total of 128 by 1988, 145 by 1993, and 156 by 1993, The "high”
gcenario foreasees significantly more =-— 160 by L9883, 176 by 1953,
and 196 by 1958,

In terms of eype Of residential anits which are most likely to be
added in the Eyak Lake ztudy area during the pext fiFfteen years,
it i3 likely Ehet single fawily units will continue to
predominate. However. the additicn of anpther trailer park is
rumceed and At leaasf =Several trailers appear likely to be rdded,
Constzuction of more moelti-family unite alse iz likely, exzpecially
in the LeFevre S5tregt Lake Avenue arsea,

CISCUSSION AND RECOMMERDAT IOHS

A8 the human uvse analysis peinted out: no =ignificant new
induskrial weesd will locate in the AMSh except for foacilities
aggociated with the girakrip: no =zignifiocant commercial
development is foresssan; and residential uses are the only uses
anticipated with single-family units predomineting. By I9%8 under
the "most prabable® developwent scenario 170 dwelling units will
be located within cthe AMSR including those just outside the ANSA
in the area of Nile &6-7 of the Copper BRiver Highway. ALt present
thare are 112 dwelling units including 46 in the Mile €-7 mrea,

In the pext 15 years 5§ new unita ars antjicipated.

The poelicies and allewable uses stated later in thie plan infar
cthat residential is the preferrced and bast uze of the land around
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the lake with the #xception of those arsas neaded for habitat
protection and recreation purswits, Control! of land use and
devalopnent to meat this goal may be achieved in several ways:
thyough various foras of land ne& control and development
raqulation Buch ag zZoning; through governmental policy on
location of public facllities and agpvices, =uch as roads o Eewer
lines. Since a small partion ¢f the lapd in the AMEA i3 within
the Cordova City limjts and, therefore, regulated by zZonlng and a
comprenenzive develapment plan: this leavez the mejor land area
outside municipal zonipng control, Land owned Dy the State outside
the city limits will conform to the coentrols established in this
plapn as a form of zoning., Fedaral lands are not bound by Stats
coagtal management plans, éxcept for 8pillover effects cansed by
projects on federal lands onto stace, municipal,; or private lands.,
Development of the private land outside the city limits is another
atory and must be contrelled in ancther fashion. This will be
accomplished by the permitling agencies as they review development
proposals in light of the policies in this plan.

The City of Cordova wmay he able ta exepcise extra-territorial
juri=diction aver the Eyak Lake waterehed pursuant to AS 29.48.0
37 (k). PFor the watecshed within the City limits, amendments to
the City zonlng ordinance is the most effective wey t¢ preserve
the watershed. Adoptiom of a special waterehed management
ordinance will presecve the watershed outalide of the City limits.

& more positive control measure would bBe for the City of Cordova
to anpex the land outside itsE municipal boundaries and implement
the planning apd zoning powers granted by the State Lo Cities of
the Home Rule Llass. This dicection i& recommended. Cordova is a
Fitest Class City and has adopted a home rule chartec. It bas all
legislative powers net prohibited by law or charter. JE must
provide planning, platting, 2oning, taxation, and edocation; and
it fan add otber powers £or the ssrcvices of police, wvater, sewsr,
etc., by council action.

The 1%76 Cordove Comprebenslve Development Plan recopmended a
EAjOr increage to Cordova's corporate boundarles. At a minimum,
the Plan suggested the City of Cerdova should consider increazing
its boundaries to extend as far northwest as Gravipna Point, & far
west B8 Hinchinbrook Island, as far eaet ae Cape Suckling, and as
far inland as the Chugach Haticnal Porest hnunga:?.

‘*his plan veacommands an annaxation procesa to be lnitiated ppan
adoptian by the Coastal FPolicy Council, As & minimup land area,
annexation should include all land within the Eyak Lake ANSA.
Blthowgh outsjide the AMEA boundary, the entire Arainage basin of
Evak Lake and the other watersheds that feed the communitiesn water
withdrawal points should be included. 1f, for some reason oI
other, the annexation procass has negative results, the above
nentioned option for extra-territorial juri=dictjon should he
implemented for the watershed.

The Evak Lake AMSA Management Plan relies heavily on state and
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Federal statutes and regulations a=s authorities behind its
policies and rules. These are compiled in the
Waker UEe Gride published by the State of Alaxka, Office of
Coastal Managemenk.

Be-gccuzring hagards that jeopardize human life and property exist
in the BMS5A. Frown geophysical hagard areas and areas of high
development potential in which there 1s a substantial possibility
that geophysical hazards may occur egre: 1)} [flooding all around
the lake, in the wetlands east of the weir, and in the Power Creek
Nalta area; 2% avalanche in the Rile 5, TFH area. Development in
arsas identified above may not be approved by the appropriate
state authority or by the City of Cordova until siting, design and
conetructjion measures For minimizing property damags and
protecting against lose of life have been approved.

The Alaska Department of Military Affairs shoulé encourage
appropriate federal and Etate agepcies to improve information on
types apnd locations of hagard areas in the AM3A, This agency
shouwld 2)lse instigate & etudy to determine khe feasibility of &
setcond outlet from the lake to reduce flood Elows. The ptudy
ghotild consider such solutionE as a ditch along the CEH or a
culvert whose funetion 15 to "kick in® when the lake level reaches
some pre-determined height above the weir elevation., Lyon
hsseoclaken (1%70) . reporked, "During past floods, the watep Eound
its way out of the Lake by an old channel through Cordova. This
has been furcther blocked since then by the highway fill. The
colverrs installed under the highway at this=s peint do not look
adaguate to hanhdle tkhe #xces5E,.”

In July of 1983, the Scott Riveyr began exiting largely from the
vest zide of the Scott Glacier terminus rather than the east mide
ac it had previcusly done,. Row, the majarity of Scote River water
iz flowing down the Ibeck Creek channel and =pilling over inte
Evak River about 1.5 miles downstream from Eyak Lake. According
to a USFS hydrologiet {USFS, 1982, the splllover wmeans that Eyak
River will have more water in it than in the past and will be less
capable of draining the lake at flood stage. Thie means that the
lake level will 1likely rise higher than in the past for the same
flood conditions and could endanger buildings around the lake and
along Eyak River.

Overwhelmingly appacent £rom the survey results (see Appendix &)
ig the impectante of the EByak Lake grea ih tecma of scenic and
recreatlon values, Won-consumptive waes Are extremely high on the
list by the percent age ¢f pecple teaking part in these activities,
The scenic beauty and enviconmental guality of the ryea are the
reasons these activities rate so high.

ALl indicationg point to Increased development arcund the lake o
it i= important to nake provieions for future recreation use and
to maintain the overall scenic guality.

The Christian Center Beach [previcusly a Forest Service Plenic
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Geound near Mile 5, CRH) wae pelmarily a group use Eacllity, but
has been transferred to the Evak Corporation under AMCEA and has
been subdivided for development. To provide for group use now and
in the long term: it 15 recommended that DHR issus a long-tecm
public recreation leage on Mavis Island apd the causeway with the
additfon of a boat lavnching ramp near the southeast corner of the
cangewhy. ‘This site j= currently under Yesge to the Cordeva Post,
Emerican Legion Club so this rscommendation ¢oncecng the leage
clayses which define public cecreatkion as the long-term use and
reguires that of any lessee, currsnt oF fukure.

The ity of Cordove zhould continue to redevelop and maintain
Hirvana Park and Spit to serve the comminiky's redfraation nesds.
In ite preparation of a Capital Ilmprovensnte® Flan, the City should
include consgtruction of & boat launching ramp on tha Spit.

Highway and rcad turnouks BRrve a variety of purposes with scenic
mpd wildlife vlewing as primary attractions. DOT&PF shouwld
permanently dedicate the four paved turnowte alend the CRE as
public scenic viewpoints and malntain them as zuch. In addicloen,
that agenty should dedicate similar places along the Cordova
Highway (Power Cresk Road) in the long range highway
mxfntenance/raconstruction plans, The process recommandsad Bo
identify approprizate turnoute along thig road 15 a commitbge
conposed of a representative from each of the following
organizations:; Cordeova City Council, Cordove Land Coalition,
Copper River/Frince William Soeund Fish and Game Advisory
Committas, and the lpocal Malntenance Supervieor of DOTLAPF. The
local Maincsnance Superviser should convene thizs commitbee
impediataly upon adoption of this plan, develop the turnout
nominations, hold a puoklic hearing, and introduce final
nominations intoe the highway planning procass, These turpouis
ghonld be permanently dedicated to prevent other uses fraom
conflicting. Hominations recommended in this plan are: 1) the
mouth of Hatchery Creek,. 2} the salmen spawning hole where the
raad ¢rosges Hatchery Creek, 3) the stream gauging station on
Fower Creek, d) a site adjacent to the spring hole in the laka
approximately 152 wmile southwest of the wouth of Batchery Creek,
2] the site at the "Eik's Watering Hole", &) anpd one at the boat
landing beach approximately 12 mile beyond the Davie residenca,
Sevaral of thasza nominsted turnputs could accommodate a modest
picnic Facility.

Ficnic slites will become more important az shorelipe development
proceeds. Por this reason it is recommended that DHE reserve and
dedicate the Following asites for thig use [all theegs Eites apa
curtently State land); ¢tha boat landing beach on the noreh zhare;
the timbeied hill on the lake side of the CRH adjacent ta the
turnout just west of Mavies Igland. The weir sacess road haeg been
uged in the past Eor picnicking, but the activities connected with
it, namely shooting, havre pased a danger ko rexidents at Mile 5,
Ehooting also diasturba the resting watarfow] 5o it is precommended
that [DOTEPF barricads the road to prevent vehicls access subject
te approval of the landowner on whose land the road exists.
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Three boat launching ramps are available on the lake. The wooden,
city-owned ramp &t Chitina Air Service lea=e would likely cause
difficulty with the eritical air taxi operations so this cawmp
should be officially listad as “off limiteE" to boats hy the City
of Cocdova. The concrete ramp at the east and of the city
Airatrip lacks only o amall smeownt of adeguate and safe parking
space nearby but ouwt of Lhe way of aircraft operations ko Eerve
mast users. DOT&PF should include this need in theiy airpore
wagter planning affort, The boak landing beach on the north shore
currant]ly cerves aZ an unimproved bhoat launching site and thiz uge
should ba planned inte the DNR picnic site previously mentionad.

Two new boat laonching rampe are recommendsd. The Eicgt priority
ig a ramp locatsd ab the goutheast corner of Mavis [eland causewky
which should be included in the Biteée plan for the Maviz Island
Amarican Leqion lease. This site has khe bullt in featurps of
adequate parking. The second pricrity i¥ a ramp at Nirvana Pack
gpit, This facility is recommended for the City of Cordova Lo
includa in iks fapital improvement plan for khe park,

Crater Lake Trail, now on State land: ie the mozt papular and
heavily used trail in the Cordova area. The State should improve
Ehe trall and perform ceqular maintenance or enter into AgQresments
with the D.8.F.5. and/or the City to accompliah this taak. Sueh
agreemente may be the beet selution as DHPR has no permanent
physical presence in Cordova. Power Cresk Teail is in ANCESA

over saleckion Btatud but remains 84 public sasement managed by the
Forest Serxvice. Thie trail eleo needs improvement. The Forest
Service has placed thia preoject in thelr program of work for the
next five yvearg for maintenapnce and impyovement.

Havigability of the weir by small beoate is a desire that has bheen
expreesed by many Deople at the ceveral public hearings held
during this study. This plan recommends under the ftisherice
section, conversion &f the weir to facilitate a2 fish counting
etruckture. Economicelly, mere i3 st stake with the fighery
resource than with navigahility of the weir go the priority use
goes to the fish, If possible and feasible, it iE racommended
that navigability be designed and built into the counting
structure that is recomwended xleewhere in the plan, The Forest
Sarvigce boat landing on Eyak River will afford sufficient
convenlence to users that need access to the river.

This plan recommende that ORY use be restricted to the developed
raadwayas in the vicinity of Power Creek Delta and the wetlands
from the wair east to the AMEA boundary in orday to minimize
digturbance to bird life.

Aircraft floakt plane docking &nd operatione shall be restricted
from the open water near the weir &nd southeast arm duping the
winter montha. 'Thigs will prevent aircratt from disturbing the
earles, zwansa and loons.

Overlapping intc the AMSA ix an area of 4,420 acres that was
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proposed by ADHE-Divibsion ¢f Parks as a speclal area in the Alaeka
Coastal Zone {OCM,1980). This area cices from the shore of Oreca
Inlet up the slopes of Mt. Eccles and inciudee the drainages of
Hicelet, Heney, and Bocles Creckk and the ity ceservolir area,

and swingg arcund the mouontalpn to approximately Murchison Falls
Creek on the Eyak Lake side, Included in the DHE proposal were
propoged management objectives: to-prederve the nacural beauty
cf the coast as aaen from Cordova homes and roads, and to provide
recreation spportunities for Cordova residepts, ag well ae
protecting the watershed, These obhjectives are still valid today.
Opportunities for preparing the Mt, Eccles AMSA plan showld be
explored by the City of Cordova upon ¢owmpletion of the Eyak Lake
AMER,

The scenic guality Lound within the AMS2Z 13 highly scclaim=d and
reverad., Changes in this visual cesource ace dicectly celated ko
the degree of voegetative wanipulation through activities such as
timber harvest; pubdiviszion development, eté¢. Since the vibual
guality objective Lor the area hag been designated ag “céetention”
(ef the vigual chacacter), all applicable lapnd mandgement agencles
and corporations, and land developers shall be guided by the
following management dicection: nanagement activikjies, i.e., rgad
construction, powerlines, etc. should not be viswelly evident: any
vigual iwpacts created showld be mitigated immediately, and
activities ghould be designed with an amphasis to minimize vigual
impacte. Additionally, tiwber hacvest activities require
mitigation plans, boeth because of the sensitivity of the araes and
beciuse all such activity would be highly visible,
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CHAFTER ETGHT:1 ISSUES AHD CONFLICTS
The fallowing list indicates the present and anticipated conflicta
among uses and ectivities within or adjacent to the study area and
was developed with the help of public hearing input duting the
course of the study. Thraughout the course ¢f the field work
connactad with this study, the majority of these issuves and
conflicts became ¢hvicus, They are grouped below according ko tha
five major categoriee &f this man&gement plan.

WATERE QUALITY

aA-1 Cil pellution from spills and surface runeff (incipient
pollution)

A-2 Faw Eewaqge polluation Irom direct ocvtfalls and ingperative
septic systems

A-3 Sugspected power plant oil spill problem
A=4 Foad oiling vs. water guality
A=5 Airplane fuel draining and spills ve. water guality
A=-6 Land clearing ve, arcsion (siltation)
FISHERY PRODULCTICON

BP-1 Las= of fi2h =pawning habitat feom:

Home building £ill

Road £ills

Airport £ill
E-2 Hacrasgment of epawning Eish by direct people disturbxnce

"B=1 ERermoval of gshoreline gravel by local landown=rz and DOT/PF

B-4 Pushing landslide material int¢ lake from along Powerp
Creek Ecad

B=% Development we. spawning beaches:
Haracssment to spawning fish
Degradation of spawning environment
HMeruption of greund aquifer

B-& Porsibla ipcrease BOD from domestic sewage oxidation that
lowers the laks overwinter Carrying capaciky

B=7 Potentlal future extreme selsmic activity that is

predicted far the area will, Iin 81l likelihood,
alter the lake ]lmvael,
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C~5
C-§

D-%

D=k

D=7

=19

WILDLIFE HABITAT

Hacaszment of swans by hounters, recreatlopnal =heoting,
and OFV's

Festing gulla integferring with alrcraft oparations

Airplanes ve. birds, fish, peace of mind {noise
pelluticn}

Illegal {indiscriminant}) L[irewood gutbing ve. habitat
v&. risual gualiky

Spreading float plane parking anlarges the conflict arcea.

Development in wetlande reduces habltat and alters
water movement.

FUTURE DEVYELOPHMENT
Gravel extraction from Mile § gplide arex upsetting the
upderground hydrologle aystem and bplgoering nass
wASting

tUrban developwment lnevitably encroaches on wildlife
habitat

Sedimentation from land development activities

Development in streaam corridore Aisrupts surface
drainage

Fropoged development of a road avound the hacksida of
the lake counld advapsaly impachk Some resources

Mining wa, habitat, geenery, siltaticon, ato,

Development in genlogical hazacd aress causes Jife and
Property hazard:

dvalanche paths
Floodplaina

Construction not complying w/sarthqguake and f)lood
protection measnr#s CcAUEES propearty damsge and
threat to life safety

Bering ccal development (aceegs and trcanamission line)
it & potential significant development

Coppar River Highway link to the Interior ia jusk a
matter of time,
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RECREATION AMD SCENIC VALUES

Logging or land clearing vs, visugl qguality and habitat
damage

Power boaters ve. viewere, birdé, and peace of wmind

tirban development wve. visypal cescucce vs., AQQeEs to
shoreline

Shooting vs. public health and safety
ORY's disturbking wildlife and residencs

Navigability of welr is poor reducing trafficability
to and from Eyak Eiver

Conflicking devalopmants mey occur adjacent to scenic

highway Eurnoute 80 a5 ko reduce their acgeptability
and uszfulness,
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AFPPENDIY D¢ WATER SAMPLING DATA
TARLE 1. FYa¥ LAKE BOh'z fmefL). T = MPad CiICENTRATION
g = STAHTRARN DBEVIATINH, n = RUHRRH OF GRGEHVATIONS
(198182}
Seacion Lifda Ale: 3725 A1 ¥ £ N
14 2.1 1.4 1.1 L.5%3 .51 3
1 .55 2y .3 1.3 1.3% 1.4 4
1% 1.4 .14 1.7 .20 M. k6 1
2 9.4 1.n I.s M a.fu 1.73 d.44 4
1 1.%1 i.% 1.7 1.k 1,33 G20 4
hA 1.5 I.0 n.7 1.71 t.54 3
& L 1.5 1.1 .5 1.5% L. &
4R (LI 1.h L. .MM m.79 L
k] 1.9%9 4,7 .4 ) 1.9 1,.9% &
A
] 1.75 0,5 113 MaRdl ?
214 (1.
Th dal
T 1.4 1.2 MN.4 ,h 1.4% 1.768 4
7R 1.1
A [.2 N.A .10 .42 2
] E.*S 1.0 A 1.0% . A3 3
7B 1.1
] .15 1.5 iur A 1.11 9 30 1 4
11} L.f5 T.1 0.7 .27 m.4A 3
LE n.g 1.7 LI 4.5 1.23 1.6} 4
17 1.1% o5 n2 1.4} 1.71 .45 4
13 M.t 3.3 N,z .5 L.4a0 i.f/3 &
(21 1,5% it A i, & .98 .5 3
15 .7 .6 N.n% n.av 2
LiA L
L& [, ! .7 T 2.57 3.1 3
IT:];! mr
LTA
L7 €], f L m.5 .47 0,26 1
eyl !
LA (.45 ] ¥ [ M52 .1k 3
Lo . b
[a N.75 .5 .5 .F2 mxE 3
i 1 5.3 (L] M. b
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ELE 2. RYAK LAKE, NATSSOLYED OYvGEN {mgfL), TEMPERATIIRES {*c}
DEFTH [FT.)
(12/15-146708], 4/14782)
ieacion .0 Top .0, ROLCon "t RoC. & Tap _ Dentk
SAT | SAT
1a 1.4 1.1 1.0 J11.6 2.pl YA
1 1z.1 H.e 1.0 (13,9 .0|l&.6 3
15 15.5 11.% 3.0 [13.3 Q. Npla.5
2 R.H 1n,% L 0,0 l4, 5 &
3 13 12.5 1.1 |11.5% 1.0(14,2 A
ba 12.% L1.#% 3.0 |13.5 1.0 14.2
& B i 11.0 L P 1 f1114.2 T
4R 3.0 12.1 4.1 |13.1 L. 14.2
& | Lk, AL (1325 L.n|14.2
ey r
7ory 1
A T.2 1.% T 113,.5 L. Vi, 2 7
oA 0.1 .z 4.0 13,1 Lof| Ba, X
B T.5 .z 4.1 1131 .0 k4.2 !
an BB 1.0 £, 13,1 N [i4.k
1N o,n = 38 3.0 13,5 E.f1| 14,2 7
11 3.0 1. A a.n [13.1 1.0[)6.2 7
| 1.5 C | 5.7 (12,8 2108 s
11 1.8 1.4 4.0 1130t 2.6 13,8 1
lag Iz, 12.7 .0 [12.8 1.0|1é4.2
14 1.6 11t.13 4.0 {13.1 0 [l4.6 B
5B .0 11.& 4.0 [13.1 i} 14 46
15 MR 11.2 .0 (135 0 |1b.6 £
1k 11,7 B.A 0 |13.5 1.9 14,2 3
m 12 .40 2.4 1.0 (14.2 l.ofl4.2 4
1A 12.8 . h 0.0 |11.1 Ou] 14,6 1
1% 12.0 11.0 3.0 |13.% M| 146 |
20 11,9 12,0 1.0 |14.7]  1.0]14.2 2
o= 10,34 T = 10,A% X = 3,23 T an1?
B = 2.57 ¥ = 11,93 § = 1,14 B = (.65
n = Xh n = 2A na 2h n =25
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TABLE 3. PRINRITY POLLITANTS (mg/L}, TURALALTY (AT}
” - STATLONS . . o
DTS LOEK
mg £ L, STATIONS SaMPLER L2715 - L1&/fB1 LIMIT
ﬂUAHTIﬂ:ﬂATIUH
s 4 b T (LR b 14 16 1% 2 ]

AZ w¥r | Wp | HRP | TR f WD | Hn M n.ﬂnsl D | wo .00 5
La ™ |T |TR [TR TR |TR | TR |TR | TR | TR 11.200
ed  fn.onazidad| TR | TR | TR | WD | TR |n.003] WD | NB 0.0l
er ban oo (w0 | Jow ey T m o |m | wm .005
Fe |Dat2 | oTR | f2Th Outs] M| TR TR |hunkaliain Lo f1. 100
b Mp | Hm e [ wn P Np | swp P Np Joue| mp | owm 0.195
Hpo o [DL.017] ™ [9.068]0,025 000 HP | BB [oume] TR [D.h43 frafH5
Hee Hp o | #m M { M [ Hp | Me [ Hp JEm TR ! WD DM
$¢ Ny | sm M {4 P M | Me | BB | owp | omap | omn PR
AX N | Hm Mp | Rm | MR | MR | Wb [ Hp | MR | oHD 0, )3
Ma L1 ™= TR ™ TR M Hi TR TR TR U000
Ty M Np TR Mp TR L1 N Bl TR M LU
o-POul fp | ®wD | #p | wp | we Jwe | b | np [ Hp [ MM . 500
TURS [0.34 | 0570050 [A08® {0u89 | A.anl G.v2| 0057 [0.05 | 1.5

TRFR | 2.1 [ .7 Ja.n |30 |auh |5.45 7ol | 2as J2un | 7.5

TIHH | Hp | WD L_fP L_fh NE | Wb | HB | mn | Np | MD

1g5



RELE 3. fCom't} PRIOAITY POLLITANTE C(ag/L}, TIRBIGETY (HTU'#)
STATTOMS
HETTS LOWER
med L STATINNE SAMPLEND 4714742 LIMIT
DUHHTIgiﬂﬂTIﬂH
2 & & a 10 12 14 16 18 20

Ag N Hp DEY | wD Hp MO Hi 1) I i [¥ R
Ra W | Mp | ory [ up | NP ]we {ap Jur | KD | WD .200
Cd bt | M | ORY | HD D Np | ¥ | M | KD W 1,000
Er Hn HT My | KD Mo 14] K HR HTZ M ()
Fe Da34 | 0,22 DY [ Q.46] 1] ND A 03N. 11 | ¥n G231 D 17H}
Fh ND N [ DRY [ N | ke | R | D N m | Bn 0.005
MR [0L071[0.0L% BRY |0.050[0.250F0, 029 (0.0NE{0.032 {N.022 | 0.841 0.5
Hix Mn W | DRY | Kb Kx | w0 | K | MD N | He R |
Se )] m |ory | W | KD | KD | K> | HD W» | ®D 0.003
A NE T BGeY { N | wn | @p | M | b M | & 0.0
Ha ND M NEY | HIix L ]y 1] Hb HIr [[HH) 0.030
HOg 05 <0L05| DRY | SOLOFECOLB5 0.0 007 | SOO5|0.05 | 0.0 0050
O=P0y | €0L05 | <005 ORY [<0.05][<0,05}e0.05]|<0,05 | <0.05%|<0,05]<0.05 0. 500
HRA [1.7 1.6 | oY §3.9 (.7 Oufi | 0.5 | D.6 [0 k Py
TWFR | R0 | B0 ] pRY (8.0 [7.0 [z.0 | 4.0 | A0 |L0LD |15.0
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TABLE 4. E.F.h. HAXTHIMH PRINRITY BPOLLUTANT COMCENTRATIONS (HNITS MofL)

ELEMENT BRINKINC WATEFR ___AMMRTIC LIFE _ — ~
Arzgnic CAp) ] N, {r54)
!
Bariue {Ra} I (UL Y L
f
Cadmium [l | LI R ifalL wabarl 0 WHEW
I {$atmonids & Cladoceraws)
|
Throai am (0¥ ) vha 0158 Mg 100
Iron [Fa} i}, W) 1 B0
|
Lead [(Fh} .050 N.Nl times 94 hr
L.t 5N
|
Mercury [(Hed Dunng HELA )
Hanganase [Mal 1,050 -
' .
I
Seleaium [5e) n.in Nl Limeg 9% hr
Y. 0
S1)ver {4g) 14 3501 Ruitl Eimea 96 hr
L.f7. 50
Wicracs {Noy) 10000
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BLE

5. FRGLAL GRLLIFMTEH AMATYSIR.

(12/15-16/0). 4/184/82)

STATION i RESULT STATIW RESULT
1 A | HECGATIVH 9 R PISITTVH
1 | NFEGATIVE I HEGATIVE
(I P0G LT LVA 1 HECATIVE
2 MEGATIYE 12 WEGAT TVFE
1 MEGATL VA 11 HEGATIVE
4 A HECATIVE te A WRCATIVE
4 MEGAT TVE b4 NEGATIVE
4B HEGATIVE 4 & MECATIVE
3 FISITIVE iR NESATIVE
6 FOSTTIVE t7 MEGATLYE
7 NEGATIVE L& MECATIVE
A q FOSLTIVR 12 WECATIVE
Y HEGATIVE 2n HEGATIVE
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T ELE &L EYAK LAKE SAMPLING RESULTS
BOD'e, D.0O. (mg/L)
4-13-82

Siatdon  Tewp € Temp € D.O.  D.O BOD
£ Botom Top Botlom Top
i# 2 F 1Z.4 11.1 11.1
1 3 O 12.1 11.2 1.3
1B 1 ] Sat. 11.3 1.3
2 O | B.B 10.3 b.§
3 3 i 13.0 2.3 1.2
4k 3 )| 12.2 11 8 0.7
1 23 1 g.0 11.3 0.5
45 4 1 5.0 12.1 1.9
i 3 1 3.0 in. o 0.8
ﬁ - - day - 0.4
T - - day - 0.6
8 | 1 7.2 10.3 0.%
95 4 1 21 10.2 -
& 4 1 1.9 1.0 0.8
aB 4 0 B.B 11.0 0.9
10 3 1 2.0 .8 .7
11 4 1 &0 13.8 ¢.5
12 g 2 0.8 5.8 1.0
12 1 s 2.8 10 4 0.9
144 g 1 12.3 2.2 0.3
14 4 i} 19.6 10.6 .8
148 4 Q 11 .4 0.4
15 3 b il1.B 11.2 b.6
14 3 1 11.4 8.8 0.8
17 1 1 2.4 12.4 0.5
1B 4 qQ i2.8 0.6 0.7
1t 3 0 Az 11.0 0.8
20 1 1 12 12. 0 a.8

Raockslide 2 4 0.2 1.2
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TABLE 7. EYAK LAKE SAMPLES

DISSOLYED OXYGEN
B-18-82
Station Temp. (L} Tamp., {C) DO (mgl)y DO {mgfl)

i Botom Top Bottom 1' Bapth
1. 0 12 13. 8 11.8
2. 11 124 13.1 1.6
3. 15 15 10.5 10.3
4. 15 15.5 0.2 10.3
5, 18 18 10.5 to. 4
B. 15 18 10 0.1
7. 14 ig 5.4 8.8

B. 13.3 18 f._8 9.6

9. 18 19.2 10.1 8.9

I0. ig 1% 10 10,2
11. 15.5 15 0.7 11.8
12 18 18 16.2 . 7
I3, 15.8 18 9.8 1.8

14. 18 1€ 10.3 12.0
15. 18.3 16.5 0.3 4.4
16. 14 15 11 11.2
17, 14 14.5 10.2 10. 6
LB, 13 i3 11.1 11-B
13, 14.5 15 1.2 11.8
20, 15 15 11.2 11.3
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¥ABLE 7. {COn*t}

EYAK LAKE SAMPLES
DISSOLYED OXYGEN

f-f-g2
ton Temp. (C] Temp. (C) DOimg/l) DO (mgtl)
# Bertbory Top Baottom 1' Gepth
1. 7 g.5 11.8 11.1
. T ) 11.3 11.2
3. 11 11 16.4 14.8
4. 11 10 10.8 11.90
LY 11 11 11.2 11.0
B. 31 10 0.8 1.8
7. 11 11 10.5 10.%
B. 13 113 10.5 10.5
o 11 11 10.8 0.7
1 11 1} 10.8 10.8
1]). il 11 10.8 1.3
12. 11 11 11 10.8
13. 10.5 14 8.8 0.6
14. 10.5 10.5 1.6 10.6
15. 11 11 10.4 10.4
1B. 10.5 14 L0. 8 14.18
17. I0 8.5 11.0 9.8
18H. 10 g.3 11 1D.8
18. 0 10 11.72 11.0
20. 10 10 11.2 11.2

1 3r |



TABLE &. EYAK LAKE SAMFLES
HEAVY METALS

a-8-82
Station # Lead Cadmium Mangenese

1. <3 2 44
2. " " 105
3. " " £10
4. 39 17 <10
5. L5 L3 10
E. <5 £2 b i |
T, Ll " 10
g. " " E7
H- [ ]] L1 13
lﬂ. ] ] ‘:]ﬂ
11. n n h
12. n n LIl
13, El 1] L1]
14. 1) n n
15. n n L
1. " g |
17. N 22
14. n H o
19. " 21
20, " 21

units microgma, fliter
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TABLE 9. EYAK LAKE SAMPLES
FECAL COLI TEST RESULTS

Stationd 4-17-82 v-1-8% 7-27-32 B-189-82 9-R-B2 10-10-82 11-12-B2

1A *

1 - + - - + (6] K £

1B +

2 - + +(2) (2) +[T} i

3 - + - = + (2] 51

M -

4 - + - - + (8] a 1
4B -

g + * - - +{31} 33 3
B + + - - +{58) 2% 3
[} + * - - + (50} 37 &
B - * - - + (43} 245 4
B - + - 2) t{25) A4 d
2B +

10 - + +{244} - +(29) 14 0
11 + * - - +1{16} 10 3
12 * - - - +{28) 5 1
13 + - - = *(11) £ 0
144 .

14 + + + (6] - +1a) i} 0
14B +

15 + t - - +{2) 3 a
15 + + +1{1} - - ) 0
17 * * - - - 1 0
18 + + - - + {1} I3 D
19 + + - - +{18) 13 i)
2(] + + - - +{fl} 4 O

+ indicates poslitive coliforom presence
- indicates negrbve coliform presanca
oumbers repregent coliform count per 100 rml sample

Area Pracipitation (sample date + twg days previouna)

-03 B2 12 -2 1.8 2.1

173



TARBLE 1. FRECIPITATION DATA
CORTOVA FAA

AT APR MAY JUNE JULY AUG SEPT QCT NOV
1 o T 0 SlgwEEr .01 -4 1.54
Z 0 0 o 0 0 20 .08 .20
2 0 0 i 0 -02 05 A7 .82
4 1 1 d it 1] .02 01 B2
5 [ i Q 24 1] 1.85 T 0
B 0 .03 o 0 03 1.80 .18 0
7 L . T .07 ). - .88 o
8 k) +12 02 0% 1.38 e gD - 54
f 02 - 5§ T -0l A0 - D6 1.74 o
19 0% - 44 08 -7 - -G - b o
11 0 37 .7l T 12 0 &
12 0 @ .32 v 24 0 -03 gheen
13 0 .18 11 0 T 2.01 G0
14 32 BT .29 -1 14 1.87 i,
15 i L) -2d AT 13 2.3]1 0
18 -b3 0 2B 4 T 0
17 Teee 21 T 07 01 &4
13 T A1 Ny -0l 01 2.21
1B -o8 .05 13 Bl P x .87
20 -8 i B i o .19
ral . 02 21 2 0 B8
22 .n 0 2 AT 0% . 46
&3 4 - 0 1.3% .2B &
24 -2 09 0 1@ . 0
i} 23 0 4 .12 . B [
28 B8 T 0 T 1] .63
23 33 T 1] (ewes  1.22 02
28 i1l AR N T -HE -23
i -18 a 62 1.5% 1.04 A
30 1 L1 .02 - B - B -1
A T H - .01 -

ek denotes sgmple oollection date
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AFPENDIX E:

species

Callitciche ep. (hermaphroditica L.)
Cakex kellaggll W. Boott

carsex saxatilie L. subsp. laxa
(Trautv.) Ealela

Carex Eltehensis Frescottb

Chara Sp.

Elodea canadencis Richard in Michx,
Fontinalies antisyretica Hada,
Gramineas Ep.

Istetes muricata pur.

Juncus articus Willd,

Myriophyllum =picaktum L.

Huphar polysepalum Engelm.
Potamogeton perfoliatus L. suobsp.
richardsconii {Bennett)] Hult.

Fanunculug trichophyllus Chaix.

Eparganium ahgustifelium Michx.
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AQUATIC FLART SFECIES LIST

Lonmon_MapE
Water Starwort
Sedge
Sedge
SEmdge
Stoneplant
Frog's-Bit

Hater Moss
Grass
Cuillwort
Rush

Weter Milfejl

WMestern Yellow
Fond-Lily

Foandwsead

Water Crawfaat

Bur-raed





